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This work presents an analysis of various arrangements of 
component parts of a rigid frame* From this analysis a procedure is 
indicated for a logical choice of member sizes for a first trial 
selection of a frame for given loading conditions. The first trial 
solution yields a frame ■which is in the range of an economical design*
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NCMKCUTURE
A - area of cross section 
b - width of flange 
c, d, p - depth
dx, 4 s, § s - increment of length 
d A - deflection 
A  - change in length; deflection
A  dxy - change in length of stressed fibre which is a distance 
y away from centroid
S ©  - Angle change
£ - strain
E - Modulus of Elasticity 
fa - axial stress actual
Fa - axial stress permitted if it existed alone, 17,000 psi 
fk - Bending stress actual
Fb - Bending stress permitted if it existed alone, 20,000 psi 
H - horizontal force on member; horizontal redundant reaction 
I, Id# Ip ~ Moment of Inertia 
L - length
M, *$A# N®, Mq , Mg - Bending Moment
N, N^b  , - dimensionless ratio log Ip/ld
log P/d
P - axial load
r - dimensionless ratio p/d - 1 
S^bcd ~ shear force
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Q-«* stress
tf - thickness of flange 
tw - thickness of web 
V - vertical force
x - coordinate location; distance of any point along member 
y - coordinate location; distance from centroid 
Z - section modulus
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The purpose of this investigation is to analyse various 
arrangements of component parts of a rigid frame, with the object in 
mind of trying to find the one best suited economically for the given 
conditions*
In modem day steel construction, where many buildings are 
built with a repeated use of the same frame or truss as a structural 
member, it is desirable to use the most economical member possible in 
order to achieve economy of construction* Constant cross-section 
members seldom lend themselves to the most economical design for it 
very rarely happens that the shears and moments are the same through­
out a member* It is apparent that a frame which is designed at every 
section to fit the conditions that exist at the section would be a 
more economical design* Thus in an economical design the resultant 
members would vary from section to section* This variation can be 
achieved in numerous ways* In this analysis a straight line 
variation will be used. It must be noted that the sise of the mem­
bers of an indeterminate frame will influence the moments and shears 
that exist throughout the frame, therefore several trial sections 
must be analyzed before the best section can be obtained*
Naturally in an analysis of this type many variables are in­
volved* In an attempt to minimize the complexities of the problem 
some of these variables will be held constant* A more detailed dis­
cussion of these conditions will be given throughout this work as 
they influence the mathematical solution of the problem*
INTRODUCTION
10
A digital computer was used for a partial solution of this 
problem because more frames could be analyzed within a given time 
period*
The basic approach used in the solution of this problem will 
be the moment area method* The method used in this study is chosen 
because it easily lends itself to any configuration of frame geometry* 
Other methods are much less involved when applied to frames with 
members of constant cross-section, but become almost unworkable when 
a varying section is analyzed*
THEORY
Consider any beam of length L with a general loading con­
dition, such that the moment which exists at any section X is M
Figure 1
Some basic concepts used in the following derivation are 5^A '
Plane sections through a beam taken normal to its axis 
remain plane after the beam is subjected to bending.
The bending stress in any fiber is given by CT = M T/l (1)
The strain in any fiber is given by £ =* ^/E (2)
The change in length of any fiber is given by a  » £ L (3)
The angle change $  0 can be evaluated in terms of the real 
loads and properties of the beam as follows. The stress in any fiber 
a distance Y from the neutral axis is*
<r => m x /i (4)
The strain in thi3 same fiber is:
£  =. <T/K » M T/EX (5)
So the total strain, or change in length, given by A d x y in this
W  ■? (H t
4  - € L - AdXy » M Ydx/EI (6)
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Because the angle is small the relative rotation of the faces of 
the increment dx can be given by:
tan £ 9 » § 0  sa (7)
and thus*
§ 9  3 M Y/EI (dx/l) » H dx/EI (8)
This expression gives the angle change at any section in terms of the 
applied loads on the member and the properties of the member.
For convenience of illustration consider a cantilever beam with 
a general loading condition such that the moment at any section is 
given by M, and the angle change at this section is given in terms of 
the moment as above. (See Figure Z)
The deflection of the free end caused by only the moment at 
section x  is:
d £  => $0(x) 3 M x  dx/EI (9)
If the total deflection of the free end is desired it may be obtained 




If the increment dx is chosen small enough the equation can be 
written ass
= fyx. Ax/EI (U) 
The general shape of the pinned-base rigid frame to be 
analyzed is shown in Figure 3a* This frame is indeterminate to the 
first degree* Figure 3a shows the reactions under any arbitrary- 
loading condition*
The frame of Figure 3a can be replaced by two determinate frames, 
Figure 3b and Figure 3c. Figure 3b represents the frame under the 
general loading condition without horizontal restraint at F* Figure 
3c is the frame with only a horizontal restraint applied* The 
algebriac sum of reactions, moments and stresses in the two imaginary 
determinate frames equals the true corresponding values in the given 
frame, Figure 3a*
The geometry of the frame, Figure 3a, requires that the 
deflection of point F must be zero. To meet this requirement the 
deflection of F in frame 3b must be equal and opposite to that of F in 
frame 3c*
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Let 1% a* Moment at any point in Figure 3b under a general 
load*
H(1)T » Moment at any point in Figure 3c under a horizontal 
load*
The deflection of F caused by the general loading condition can be 
obtained from the deflection formula (II)*
* May ^  s (12)
El
The deflection of F caused by the horizontal reaction can also be 
obtained from the deflection formula (11)*
^  - .faonL. S (13)El
£ A - 0  = +/MsT S H(1)x2 S - 0 (14)El ^
Solving for H*
El
H - ^ HaT^ S/EI
i y*^ S/EI (15)
Once H is known the problem reduce® to a case of simple statics.
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FRAME USED
The centerline dimensions of the frame chosen for analysis 
are given in Figure 4«
The cross-section of each individual member is of an I-beam 
type with all dimensions held constant except the depth* See Figure 
5.
As is indicated by Equation (15) it is necessary to divide 
the frame into a number of small segments* The segments on the 
vertical legs AB & DE are two feet long, thus these legs are divided 
into five segments* The roof segments are 3*04138 feet long and 
there are ten of these segments* See Figure 6*
After the segment sizes are chosen it is necessary to deter­
mine the location of the centroid of each segment for moment 
computation purposes* In this analysis the center distance of each 
segment was used rather than centroid distance as the error intro­
duced will be slight * These center distances are given in Appendix 
1.
The moment of inertia at any point along the member is given 
by Equation 16*
lx =» bd3 (1 + r x)3 - (b-tw)d3 (1-2 tf + r x )3 (16)
12 L ( 1 2 ) L
For derivation of Equation see Appendix 2*
The load conditions which are considered are shown in Figure 
7* The horizontal loads are considered to act on the vertical pro­
jection of the frame, and the vertical loads are considered to act on 
the horizontal projection* In each case a unit load was considered
16
Frame Centerline Dimensions 
Figure 4
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Uniform Load Acting on 
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to act* Subsequently any desired loading condition can be achieved 
by multiplying values obtained by a proper coefficient*
To obtain a thorough analysis SO different frames were con­
sidered* To obtain a logical consistent procedure the following 
method was used* A roof member was chosen and various combinations 
of vertical members were considered, then a second roof member was 
chosen and again various combinations of vertical members were con­
sidered* This process was repeated until all frames were analyzed* 
The different shapes considered can best be expressed by noting their 
end depths* Appendix 3 lists the frames with their end depths con­
sidered and also gives the volume of material in the frame*
The computer was used to solve Equation 15* To indicate the 
operations involved a tabular listing of values for frame 8 chosen at 
random is given in Appendix 4* Appendix 5 gives the summation values 
for each frame, and Appendix 6 gives the H values* Once these H 
values are known the resultant frame is determinate and statics can 
be used to solve the remaining portion of the problem*
2 0
c©ipum
The Missouri School of Mines high speed digital computer, 
a LGP-30 manufactured by Royal McBee was used for a partial solution 
of this problem# Because of its speed, compared with a desk 
calculator or slide rule, a more thorough analysis could be made# It 
is capable of performing 28,000 operations per minute#
The LGP-30 is a magnetic drum computer with 4906 words of 
storage available# Several programming methods are available# The 
method used in this work was a floating point system which kept track 
of the decimal point#
Approximately 20 hours were spent in obtaining data from the 
computer which by ordinary methods would have taken approximately 
160 hours# Of this 20 hours most of the time was spent in cutting 
the data tapes# Programming the problem also required considerable 
time which is not included in the 20 hours#
It is the author fs belief that the writing of the program, 
cutting the tape and computing time can be cut to a total maximum of 
about 2 hours with the experience gained. This is due to the fact 
that many time consuming and illogical procedures could be changed#
The first program run was one for the evaluation of the moment 
of inertia at any point along the member#
A schmetic block diagram is shown in Figure 8# The H evaluation 
routine is given in Figure 9# To give more insight into these 
operations, a descriptive analysis of the "compute” block of Figure 9 
is shown in Figure 10# Appendix 4 gives a tabular set of values for 
this "compute” operation*
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Block Diagram for Moment of Inertia Evaluation Routine
Figure 8
22




1. Multiply bending moment by segment 
length.
2. Multiply 1 by centroid distance.
3. Divide 2 by moment of inertia.
4. Repeat 1, 2, 3 for horizontal unit load 
at supports.
5. Divide 3 by 4.
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W J I W  OF LITERATURE
Many authors present procedures for analysis of a rigid frame* 
Kinney presents methods ranging from work-energy to moment-distribution 
as does Wang* Tables of results for members of constant I section 
are presented by the AISC, Leontovich and others*
Several Learned Societies have presented results of tests on 
different types of frames* The University of Illinois tested concrete
i
frames* The National Bureau of Standards tested a steel frame* The 
ASCE tested several steel frames* These societies either confirmed the 
agreement of theory with actual conditions throughout the frame or the 
lack of agreement* The Welding Research Council presents the effect of 
different knee sections on the strength of a frame*
i
Korn probably presents one of the best descriptive procedures 
for analysis of a frame with varying sections available*
The procedure of design of a frame with varying sections is not 
treated to such a great extent, especially the method of selecting a 
first trial section, but Williams and Harris present a good procedure* 
L&ushey outlines a method of optimum design for trusses, but it 
is not applicable to members of varying section* Literature on optimum 
design of frames with varying section could not be found by the author* 
Several organizations have sponsored research on rigid frames to 
determine the relationship between a theoretical analysis and observed 
conditions* The National Bureau of Standards and ASCE research will 
be briefly summarized here*
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All the reports indicate that the knee is a critical portion 
of the rigid frame and it does not lend itself to conventional methods 
of analysis. These and other reports also maintain that proper 
placement of additional material will alleviate the critical con­
ditions at the knee* Therefore, this work will assume that the knees 
are adequate to transfer any service loads entering it# A few inches 
away from the knee conventional methods may be again used to determine 
the stresses#
In this work a vertical section through the crown and a hori­
zontal and vertical section at the knee (See Figure 11) will be con­
sidered# The values for moment of inertia and area of the knee and 
crown section are listed in Appendix 7* The bending moments and loads 




The normal service loads that may be expected on a frame of this 
type fall into two definite categories consisting of dead load and live 
load# Dead load includes the weight of roof and all structural mem­
bers, including the frame, which are necessary for support# Live load 
will consist of snow and wind loads# The design dead load will be 
10 lb./sq# ft# on the horizontal projected plan area# The live load 
will consist of a 20 lb./sq# ft# snow load on horizontal projected 
plan area and a 15 lb#/sq* ft. wind load on the vertical projected 
area acting toward the frame#
The center to center spacing of the frames will be 20 ft# Thus 
the loading conditions above will cause a 200 lb#/lin# ft# dead load, 
a 400 lb#/lin# ft# snow load and a 300 lb#/lin# ft. wind load#
To obtain correct values for moments and loads which act on 
the critical sections of the frame the values of 200, 400 and 300 can 
be used as coefficients by multiplication with the stresses obtained 
from unit load conditions#
The stresses caused by the unit load conditions are given in 
Appendix 9*
The stresses that will exist in the frames under the action of 
the load conditions considered in this work are listed in Appendix 10# 
This appendix also gives the maximum stress that exists at each of the 
sections considered# These maximum stresses were obtained by con­
sidering various combinations of the applied loading conditions and 
choosing the value which would cause the worst condition# The
27
combinations that were considered are as follows: Dead + live, Dead * 
live + Wind, Dead + live half-span, Dead + live half span + Wind*
Some rational approach must be used if the stressed member is 
to be logically designed® The ASCE' research on stress in a rigid 
frame indicate that such an approach is entirely acceptable® This 
report considered the stresses in a section near the knee (See Figure 
12)® Strain gages were placed on the member and stresses observed 
under load conditions® These stresses were compared with the combined 
stress equations
<r=* £ P/A £ Me /I
and close agreement was noted® Thus it would seem that this is an 
acceptable method of design® The report also indicated that the 
error involved decreased as the section considered was moved away 
from the knee® Another method of design is given by the equations
Fa + Fb = 1
n  n
By comparing weights of frames and also the existing stresses 
it becomes apparent that Frame No. 39 would be the best choice of the 
frames considered®
The AISC code states that the wind stresses can produce a 
33 1/3% overstress® Using this allowable the stress at the knee for 
Frame 39 is:
Q* => ± P/A + Mo A
IT = 1288 + 18098 = 19,386
U3ing the fornula: Fg/fx + Fb/Fg = 1
1288 + 18098 = 0.9807 
17000 20000








Indeterminate structures can be solved by the method of strain 
energy* Internal forces in members of the redundant structure are 
replaced by external forces by cutting sections through the member* 
The total force in the member is then the sum of the external load 
and external redundant force* Solution can be obtained by use of a 
strain energy equation* A general form of the strain energy equation
An optimum method of solution for trusses has been devised 
using a form of this equation* However, the bending moment portion 
was not considered since all members were assumed to be pinned at 
the ends, and also the bars had a uniform cross-section.
It has been well stated by Parcel & Moorman "The stresses in 
a statically determinate structure depend only on the loading and 
geometrical configuration and can be computed before the proportioning 
of the sections* A statically indeterminate structure on the contrary 
cannot be analyzed except on the basis of a fully proportional 
structure, since the stresses are controlled by the elastic distortions 
and these, in turn, by the distribution of the material* The design 
cf such structures is essentially a *cut-and-tryf process; a structure 
must be assumed, the redundants determined, the stress calculated, and 
the parts proportioned; if the section values differ substantially 
from those originally assumed, the process is repeated one or more times 




structure can be designed so that stresses in all its members or parts 
will correspond to a predetermined, specified value, as in the case 
for a determinate structure”•
Observation of the strain energy equation indicates that a 
variation of I and A with respect to the length of the member must 
at least be known before a solution can proceed. Relative values 
would suffice. Thus we are back in the cut-and-try process as indi­
cated above. The problem is further complicated by the fact that one 
of a variety of combination loading systems may cause the maximum 
stress. Therefore, no direct solution is available.
It does seem possible, however, to draw influence lines for 
various computed shapes for a determination of the best suited con­
ditions.
It is desirable to arrange the data obtained into a more 
usable form. A system of graphed curves would probably be the most 
advantageous method to present the data for future reuse. A decision 
must be made concerning the choice of variables involved so that 
maximum benefit can be derived from the graphs. The variables chosen 
for comparison were induced bending moment at the various points vs. 
a shape factor for the frame members.
Analyzing the data in Appendix 10 indicates that, while the 
axial loads contribute to the overall stress pattern at a section, 
their contribution is small, in most cases, when compared with the 
bending stress. This is the reason that the bending moment was 
chosen as one of the variables above. It must be noted that this pro­
cedure will not give the true stress, but will be sufficiently accurate 
for a first trial.
The data of Appendix 10 also indicates that moments* induced 
at a point* change “when the size of a member is changed, thus indi­
cating that the shape of each component member effects these moments* 
Thus a shape factor was chosen as the second variable of comparison* 
This shape factor is in effect a form of member stiffness* 'In 
equation form it i3j
n  - ____log Ip/Id
•> log p/d
where Ip is the moment of inertia of the member at the large end, and 
Id is the small end moment of inertia; p is the depth of the member at 
the large end, and d is the small end depth* normally a length would 
be involved in a stiffness equation but since all the frames have the 
same member lengths this quantity will not be included.
It would be of no real value to plot a total moment induced at 
a joint by a combination of loading conditions, for singular load con­
ditions could not then be studied* Thus the graphs presented are on 
the basis of one load condition, with the load being a unit load* Any 
load condition can be achieved simply by multiplying by a load factor* 
The graphs obtained are included in Appendix 11*
DISCUSS!®
A frame has been found from data in Appendix: 10 which, while 
not necessarily yielding the minimum volume of material, closely 
approaches a minimum* This frame was obtained on the basis of one 
loading condition and it would be prohibitive to do all the calcu­
lations necessary each time a new loading condition is desired* A 
series of graphs such as those presented in Appendix 11 would be a 
great benefit to a person anticipating the design of a rigid frame, 
as it would eliminate much of the work involved and yield a first 
frame choice which would be near the minimum*
A devised design procedure is given below?
1* Compute all reactions possible under unit load conditions*
2* Induce a hinge at the crown which enables computation of 
the horizontal unknown reactions*
3* On the basis of the hinged frame compute the moments at 
the knee*
4* Multiply knee moments by load factors and determine critical 
combination*
5* Reduce the knee moment by a certain percent, because the 
knee moments in a three hinged frame are larger than those in the 
corresponding rigid frame* This step requires some judgment. Figure 
13 illustrates the variation of % reduction in knee moment vs* roof 
rise* It is also observed that the variation in knee moment is 




6. On the basis of the reduced knee moment, determine the 
necessary section modulus at knee for allowable design stress*
7* The leg section can be very small "where it meets the 
ground for only axial load exists here* Choose a section size, and 
then perform an analysis on the frame*
8* The above procedure can be followed without the use of 
charts or graphs. If these are available the following will further 
simplify the design*
9* Apply reduction percentage used in (5) to moments ob­
tained in (3)*
10* Compute shape factor for leg of frame*
11* Enter graph with necessary section modulus at knee ob­
tained from (6). By use of shape factor for leg (10) and reduced 
moment (9) obtain shape factor for roof member*
12* Perform analysis to see if frame is acceptable.
35
CONCLUSIONS
A procedure for the logical selection of a first section in a 
design process has been indicated by steps 1 to & of the design 
procedure. This procedure of itself should give a good indication of 
the economic size of the members of a rigid frame. If graphs or 
charts as developed in Appendix 11 are available, a final design can 
almost be achieved with the first approximation.
Several factors which are used in this procedure may not be 
applicable for other frames and more study would have to be under­
taken to determine their influence on the frame. The moment reduction 
factor will change when some of the variables involved are changed* 
Briefly then the factors which must be investigated would be 8 
different span length, different leg to roof height, different rise 
to run of roof members. It must also be noted that this work is only
applicable to members of straight line variation.
CDThe AISC has published influence coefficients in graph and 
chart form for frames of constant section. It is the author*s belief 
that such data could well be extended to rigid frames with members of 
varying section, as was done in this study and thus provide a quicker 





































































DERIVATION OF EQUATIONS FOR MOMENT OF INERTIA AT ANY POINT IN MEMBER
APPENDIX 2
y t* d + 2yb
yVp-d « x/L 
2y » d + (p-d) M 
L
d a depth of member at 3mall end 
p a depth of member at large end 
b a flange vddth of member 
L « length of member 
tw a web thickness 
tf « flange thickness 
x » any distance along member 
y a depth of member at distance x 
r « dimensionless ratio (P/d~l)
I “ i_ (b-tvr) (y- 2tfP
1 = 1 bRd + (P-d) x~] 3 - 1_ (b-tw) f d + (P-d) X - 2 tf~J 3
2  L  L J  12 L
12 bf(d + d (P - 1) x~l 3 - 1_ (b-tw) f d + d (P - 1) x - 2d, tf] 3L d bj 12 L d L d J
I - 1 bd3 f 1 + £_x ~] 3 - i_ (b-tw) d3 f 1 + rx - 2 tf 1 3
1 2  L L J 12 L l T J
38





A & F 
ft.
Depth at 








1 3.0 3.0 3.0 9284
2 2.0 3.0 3.0 9014
3 1.0 3.0 3.0 8744
4 0.5 3.0 3.0 8609
n 3.0 3.0 2.0 8190
6 2.0 3.0 2.0 7920
7 1.0 3.0 2.0 7650
a 0.5 3.0 2.0 7515
9 3.0 3.0 1.0 7642
10 2.0 3.0 1.0 7372
n 1.0 3.0 1.0 7102
12 0.5 3.0 1.0 6967
23 3.0 3.0 0.5 7231
04 2.0 3.0 0.5 6961
15 1.0 3.0 0.5 6691
16 0.5 3.0 0.5 6556
17 2.5 2.5 2.5 8193
ia 2.1 2.5 2.5 8085
19 1.3 2.5 2.5 7869
20 0.5 2.5 2.5 7653
21 2.5 2.5 2.1 7864
22 2.1 2.5 2.1 7756
23 1.3 2.5 2.1 7540
24 0.5 2.5 2.1 7324
25 2.5 2.5 1*3 7208
26 2.1 2.5 1.3 7100
27 1.3 2.5 1.3 6884
28 0.5 2.5 1.3 6668
29 2.5 2.5 0.5 655130 2.1 2.5 0.5 6443
31 1.3 2.5 0.5 6227
32 0.5 2.5 0.5 6011
33 2.0 2.0 2.0 7102
34 1.3 2.0 2.0 6913
35 1.0 2.0 2.0 683236 0.4 2*0 2.0 6670
37 2.0 2.0 1.3 6527
33 1.3 2.0 1.3 6338
39 1.0 2.0 1.3 6257










































A & F 
ft*








2*0 2.0 1.0 6281
1.3 2.0 1*0 6092
1,0 2.0 1.0 6011
0*4 2.0 1.0 5849
2*0 2.0 0.4 6788
1.3 2.0 0.4 5599
1.0 2.0 0.4 5518
0*4 2.0 0.4 5356
1.5 1.5 1.5 6011
1.0 1.5 1.5 5876
o.a 1.5 1.5 5822
0.6 1.5 1.5 , 5768
1.5 1.5 1.0 -5600
1*0 1.5 1.0 .5465
o.a 1.5 1.0 5411
0.6 1.5 1.0 5357
1.5 1.5 0.8 . 5436
1.0 1.5 0.8 5301
o.a 1.5 0.8 <5247
0.6 1.5 0.8 5193
1.5 1.5 0.6 5189
1.0 1.5 0.6 5054
0.8 1.5 0.6 $000
0.6 1.5 0.6 4946
1.0 1.0 1.0 4919
o.a 1*0 1.0 4865
0.6 1.0 1.0 4811
0.4 1.0 1*0 4757
1.0 1.0 0.8 4776
0.8 1.0 0.8 4722
0.6 1*0 0.8 4668
0.4 1.0 0.8 4614
1.0 1.0 0.6 4591
o.a 1.0 0.6 4537
0.6 1.0 0.6 4483
0.4 1.0 0.6 4429
1.0 1.0 0.4 4427
0.8 1.0 0.4 4373
0.6 1.0 0.4 4319

























TABLE INDICATING AREA MOMENT COMPUTATIONS FOR EACH 
SEGMENT OF FRAME 8 CHOSEN AT RANDOM
A a 0.5* B a 3.0* C a 2.0*
I
in.4 y2 £  s/i l/iru
y S sMt/I 
Ib./Sn.




126 27.4 397.7 0 0
410 75.9 1024.0 0 0
906 95.4 1192.0 0 0
1658 102.1 1274.6 0 0
2711 103.3 1093.2 0 0
3227 171.4 1642.8 734.1 544*0
2962 204.8 1812.8 2383.7 1737.3
2711 245.4 1993.8 4296.7 3066.5
2474 293.4 2184.8 6490.1 4520.5
2251 350.1 2385.9 8981.6 6081.42040 418.4 2596.3 11792.8 7722.6
1843 500.7 2811.8 14924.7 9393.81658 599.3 3030.8 18393.1 11031.9
1485 719.1 3248.0 22190.5 12150.0
1323 864.7 3457.3 26307.9 23775.7
1323 864.7 3130.8 26307.9 12527.0
0485 719.1 2811.0 22190.5 9647.71658 599.3 1838.5 18339.1 7357.0
1843 500.7 2381.0 14924.7 5528.1
2040 418.4 1016.5 11792.8 4066.7
2251 350.1 734.9 8981.6 2897.1
2474 293.4 491.7 6490.1 1966.9
2711 245.4 306.6 4296.7 1228.3
2962 171.4 161.1 2383.7 644.6
©
Frame 3









y £  sMi/l 
lb./in*
y S  SM2/I 
lb./in.




















































SUMMATION VALUES FOR AREA MOMENT PROCEDURE
APPENDIX 5
| y  S s »  
____ lb»An. lb./in.
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lead Condition 1 
lb*
& Kp
load Conoition 2 
lb*
Hi & Kp 
Load (Condition 
lb*
1 u c m 23.267 11.633
2 4*400 22.852 11.426
3 4*459 22.109 11.055
4 4*523 21.365 10.683
[5 4.263 25.683 12.842
6 4*271 25.415 12.708
7 4.310 24*922 12.461
8 4*354 24.415 12.208
V 4.085 28.216 14.10f>
10 4*097 28.09b 14.049
11 4.114 27.879 13.939
12 4.133 27.647 13.823
13 3*979 29.455 14.728
14 3.981 29.405 14.702
15 3.983 29.310 14.655
16 3*997 29.209 14.604
17 4.360 23.302 U.651
18 4.392 23*135 11.568
19 4.429 22.645 11*323
2C 4.515 21.634 10.817
21 4.322 24.394 12.3-97
22 4.332 24.254 12.127
23 4.362 23.345 11.922
24 4.435 22*933 n .492
25 4.169 26.742 13.371
26 4.194 26*661 13.330
27 4.212 26.410 33.209
28 4.255 25.897 22.949
29 4.007 29.19s 14.599
30 4.C03 29.172 14.586
31 4.014 29.094 14.547
32 4.028 22.924 lif.462
33 4.361 23.302 11.651
34 4.410 22.685 11*442
35 4*426 22.619 11.309
36 4.512 21.678 30.839
37 4.250 25.734 12.867
33 4.268 25.467 12.733
39 4.279 25*295 12.648
40 4.332 24.672 12.336
a 4.179 26.851 13.426
42 4.195 26.653 13.327
3
45
Frame £ Hp & Hp H a & H™
No* Load Condition 1 Load Condition 2 Load Condition 3
_______ ________Jib,__________ ______ lb* ______________ Ibo________
43 4.201 26.524 13.263
44 4*241 26.055 13.028
45 4*005 29.165 14.582
46 4*010 29.098 14.549
47 4*013 29.055 14.528
43 4*027 28.893 14.447
49 4.380 23.302 11.651
50 4*407 22.922 11.461
51 4*425 22.703 11.351
52 4*448 22.413 11.206
53 4*259 25.572 12.786
54 4.277 25.320 12.660
55 4*288 25.174 12.587
56 4*296 24.936 12.468
57 4*200 26.560 13.280
58 4*214 26.363 I3.I82
59 4*222 26.248 13.124
60 4*224 26.094 13.047
61 4.146 27.580 13.790
62 4*161 27.438 13.719
63 4*171 27.355 13.678
64 4.185 27.243 13.622
65 4.380 23.302 U . 65I
66 4*395 23.102 11.551
67 4*415 22.828 11.414
68 4*446 22.437 11.219
69 4*311 24.618 12.309
70 4*322 24.457 12.229
71 4.339 24.235 12.118
72 4.363 23.917 11.959
73 4.267 26.236 13.128
74 4.275 26.115 13.058
75 4.287 25.948 12.974
76 4.305 25.705 12.852
77 4.149 27.532 13.766
78 4*140 27.457 13.729
79 4.148 27.352 13.676








































Properties of Section at Crown and on 
Leg Member at Knee
Depth at Moment Sectior Depth Moment Section 1
B* & D* of Modulus Area at C of Modulus Area
Inertia Inertia
in. in.4 in .3 in.' in. in.4 in *3 Iin.^
36 3304 133*6 19*1 36 3304 183.6 :19.1
34.68 2946 169.8 18.6 36 3304 183.6 19*1
33.36 2679 160.6 18.1 36 3304 183.6 19.1
32.88 2585 157,2 13*0 36 3304 183.6 19.1
36 3304 183.6 19.1 24 1209 100.8 14.6
34.68 2946 169.8 18.6 24 1209 100.8 14.6
33.36 2679 160.6 13*1 24 1209 100.8 14.6
32.88 2585 157.2 18.0 24, 1209 100.8 14.6
36 3304 183.6 19*1 12 240 40.0 10.1
34.68 2946 169.8 18.6 12 240 40.0 10.1
33.36 2679 160.6 13.1 12 240 40.0 :10.1
32.88 2585 157.2 13.0 12 240 40.0 10.1
36 3304 183.6 19*1 6 75 20*8 8.3
34.68 2946 I69.8 18.6 6 75 20.8 1 8.3
33.36 2679 160.6 18.1 6 75 20.8 i! 3.3
32.88 2585 157*2 18.0 6 75 20.8 I 8*3
30.00 2068 137.8 16.9 30 2068 137*8 16.9
29*52 1989 134*3 16.7 30 2068 137.8 16.9
28.68 1855 129.4 16.4 30 2068 137.8 16.9
27*34 1726 124*0 16.1 30 2068 137.8 16*9
30.00 2068 137*3 16.9 25*2 1358 107.8 15*1
29*52 1989 134*3 16.7 25*2 1358 107.8 15*1
28*68 1855 129.4 16.4 25*2 1358 107.8 115.1
27*84 1726 124.0 16.1 25*2 1358 107.8 p.5.1
30.00 2068 137*3 16.9 15.6 439 56.2 fctl.5
29*52 1989 134*3 16.7 15.6 439 56.2 fa. 5
28.68 1855 129.4 16.4 15.6 439 56.2 pl.5
27.84 1726 124*0 16.1 15.6 439 56.2 ftl*5
30.00 2068 137.8 16.9 6 49 16.4 7.9
29*52 1939 334*3 16.7 6 49 16*4 7*9
28.68 1855 129.4 16.4 6 49 16.4 7*9
27.84 1726 124*0 16.1 6 49 16.4 [7*9
24*0 1209 100.8 14.6 24 1209 100.8 |l4*6
23*4 1139 97*4 14*4 24 1209 100.8 {L4.3
23.16 1113 96.2 14*3 24 1209 100.8 P-4.6
21*48 929 86.4 13.7 24 1209 100.8 C * 6
24*0 1209 100.8 14.6 15.6 439 56.2 p * 5
47
38 23.4 1139 97.4 I4.4 15.6 439 56.2 11.5
39 23.16 1113 96.2 14.3 15.6 439 56.2 11.5
40 21.48 929 86.4 13.7 15.6 439 56.2 11.5
41 24.0 1209 100.8 14.6 12 240 40.0 10.1
42 23.4 1139 97.4 14.4 12 240 40.0 10.1
43 23.16 1133 96.2 14.3 12 240 40.0 10.1
44 21.48 929 86.4 13.7 12 240 40.0 10,1
45 24.0 1209 IjOO.8 14.6 4.8 30 12.6 7.4
48 23.4 1139 97.4 14.4 4*8 30 12.6 7.4
47 23.16 1113 96.2 14.3 4.8 30 12.6 7.4
48 21,48 929 86.4 13.7 4*8 30 12.6 7.4
49 18.0 614 68.2 12.4 18 633 68.2 12.4
50 17.64 585 66.4 12.2 18 613 68*2 12.4
51 17.52 576 65.8 12.2 18 613 68.2 12.4
52 17.4 566 65.0 12.2 18 633 68.2 12.4
53 18.0 614 68.2 12.4 12 240 40.0 10.1
54 17.64 585 66.4 12.2 12 240 40.0 10.1
55 17.52 576 65.8 12.2 12 240 40.0 10.1
56 17.4 566 65.0 12.2 12 240 40.0 10.1
57 18.0 614 68.2 12.4 9.6 145 30.2 9.2
58 17.64 585 66.4 12.2 9*6 145 30.2 9.2
59 17.52 576 65.8 12.2 9*6 145 30.2 9.2
60 17.4 566 65.0 12.2 9*6 3*5 30.2 9.2
61 18.0 614 68.2 12.4 7.2 75 20.8 8.3
62 17.64 5 85 66.4 12.2 7.2 75 20.8 8.3
63 17.52 576 65.8 12.2 7.2 75 20.8 8.3
64 17.14 566 65.0 12.2 7.2 75 20.8 8.3
65 12 240 40.0 10.1 12.0 240 40.0 10.1
66 11.88 235 39.6 10.1 12.0 240 40.0 10.1
67 11.83 233 39.4 10.1 12.0 240 40.0 10.1
68 11.75 229 39.0 10.0 12.0 240 40.0 10.1
69 12 240 40.0 10.1 9.6 145 30.2 9.2
70 11.88 235 39.6 10.1 9*6 345 30.2 9.2
71 11.83 233 39.4 10,1 9.6 145 30.2 9.2
72 11.75 229 39.0 10.0 9.6 145 30.2 9.2
73 12 240 40.0 10.1 7.2 75 20.8 8.3
74 11.88 235 39.6 10.1 7.2 75 20.8 8,3
75 11.83 233 39.4 10.1 7.2 75 20*8 8.3
76 11.75 229 39.0 10.0 7.2 75 20.8 8.3
77 12 240 40.0 10.1 4.8 30 12* 6 7*4
78 11.88 235 39.6 10.1 4.8 30 12.6 7.4
79 11.83 233 39.4 10.1 4.8 30 12.6 7.4
80 11.75 229 39.0 10.1 4.8 30 12.6 7.4
Appendix 8




( + )  S i j n  ^  orw ervhon.
Appendix 8 (a)
Values Caused by a Unit Load on Vertical Projection (Case 1)
vB* HB * vc Hq Me VD* 1^)»
Frame lb. lb. ft.-lb. lb. lb. ft .-lb. lb. lb. ft.-lb*
Ho. _  - — + - 4* - - 4*
1 1.875 1.671 54.900 1.875 4.389 9.585 1.875 4.389 39.238
2 1.875 1.660 54.802 1.875 4.400 9.750 1.875 4.400 39.336
3 1.875 1.601 54.275 1.875 4.459 10*435 1.875 4.459 39-864
4 1.875 1.532 53.658 1.875 4.528 11.670 1.875 4.528 1 40.480
5 1.875 1.797 56.027 1.875 4.263 7.695 1.875 4.263 38.1U
6 1.875 1.789 55.956 1.875 4.271 7.815 1.875 4.271 38.182
7 1.875 1.750 55.607 1.875 4.310 8.400 1.875 4.310 38.531
8 1.875 1.706 55.214 1.875 4.354 9.060 1.875 4.354 38.925
9 1.875 1.975 57.619 1.875 4.085 5.025 1.875 4.085 36.520
10 1.875 1.963 57.511 1.875 4.097 5.205 1.875 4.097 36.627
11 1.875 1.946 57.359 1.875 4.114 5.460 1.875 4*114 36.779
12 1.875 1.927 57.189 1.875 4.133 5.745 1.875 4.133 36.949
13 1.875 2.081 585566 1.875 3.979 3.435 1.875 3.979 35.572
14 1.875 2.079 58.548 1.875 3.981 3.465 1.875 3-981 35.590
15 1.875 2.072 58.486 1.875 3.988 3.570 1.875 3.988 35.653
16 1.875 2.063 58.405 1.875 3.997 3.705 1.875 3.997 35.733
17 1.875 1.503 55.263 1.875 4.380 9.450 1.875 4.380 40.195
18 1.875 1.491 55.153 1.875 4.392 9.630 1.875 4.392 40.305
19 1.875 1.454 54.816 1.875 4.429 10.185 1.875 4.429 40.645
20 1.875 1.368 54.032 1.875 4.515 11.475 1.875 4.515 41.434
21 1.875 1.561 55.792 1.875 4.322 8.580 1.875 4.322 39.663
22 1.875 1.551 55.700 1.875 4.332 8.730 1.875 4.332 39-755
23 1.875 1.521 55.427 1.875 4.362 9.180 1.875 4.362 40.030
24 1.875 1.448 54.761 1.875 4.435 10.275 1.875 4*435 40.700
25 1.875 1.694 57.004 1.875 4.189 6.585 1.875 4.189 38.442
26 1.875 1.689 56.959 1.875 4.194 6.660 1.875 4.194 38.488
27 1-875 1.671 56.795 1.875
28 1.875 1.628 56.402 1.875
29 1.875 1.876 58.663 1.875
30 1.875 1.875 58.654 1.875
31 1.875 1.869 58.600 1.875
32 1.875 1.855 58.472 1.875
33 1.875 1.326 55.503 1.875
34 1.875 1.297 55.233 1.875
3$ 1.875 1.281 55.084 1.875
36 1.875 1.195 54.285 1.875
37 1.875 1.457 56.720 1.875
38 1.875 1.439 56.553 1.875
39 1.875 1.428 56.450 1.875
40 1.875 1.375 55.958 1.875
41 1.875 1.528 57.380 1.875
42 1.875 1.512 57.231 1.875
43 1.875 1.506 57.175 1.875
44 1.875 1.466 56.804 1.875
45 1.875 1.702 58.997 1.875
46 1.875 1.697 58.950 1.875
47 1.875 1.694 58.922 1.875
48 1.875 1.680 58.792 1.875
49 1.875 1.150 55.730 1.875
50 1.875 1.123 55.475 1.875
51 1.875 1.105 55-304 1.875
52 1.875 1.082 55.087 1.875
53 1.875 1.271 56.876 1.875
54 1.875 1.253 56.706 1.875
55 1.875 1.242 56.602 1.875
56 1.875 1.234 56.526 1.875
57 1.875 1.330 57.435 1.875
58 1.875 1.316 57.303 1.875
59 1.875 1.308 57.227 1.875
60 1.875 1.306 57.208 1.875











































































































62 1.875 1.369 57.804 1.875
63 1.875 1.359 57.710 1.87564 1.875 1.345 57.577 1.87565 1.875 0.974 55-923 1.87566 1.875 0.959 55.779 1.875
67 1.875 0.939 55.586 1.87568 1.875 0.908 55.287 1.87569 1.875 1.043 56.589 1.87570 1.875 1.032 56.483 1.875
71 1.875 1.015 56.319 1.87572 1.875 0.991 56.087 1.875
73 1.875 1.087 57.013 1 1.875
74 1.875 1.079 56.936 1.875
75 1.875 1.067 56.820 1.87576 1.875 1.049 56.647 1.875
77 1.875 1.205 58.151 1.87578 1.875 1.214 58.238 1.875




















6.165 1.875 4.161 39.405
6.315 1.875 4.171 39*499
6.525 1.875 4.185 39.632
9.450 1.875 4.380 42*249
9.675 1.875 4.395 42.394
9.975 1.875 4.415 42.587
10.450 1.875 4.446 42*886
8.415 1.875 4.311 41.584
8.580 1.875 4.322 41.690
8.835 1.875 4.339 41.854
9.195 1.875 4.363 42.085
7.755 1.875 4.267 U.159
7.875 1.875 4.275 41.237
8.055 1.875 4.287 41.352
8.325 1.875 4.305 41.526
5.998 1.875 4.149 40.021
5.850 1.875 4.140 39.934
5.970 1.875 4.148 40.0126.120 1.875 4.158 40.108
01
Appendix 8 (b)





















1 30 23.267 208.007 0 23.267 100.995 30 23.267 208.0072 30 22.852 204.297 0 22.852 107.220 30 22.852 204.297
3 30 22.109 197.654 0 22.109 118.365 30 22.109 197.654
4 30 21.365 191.033 0 21.365 129.525 30 21.365 191.003
5 30 25.683 229.606 0 25.683 64.755 30 25.683 229.6066 30 25.415 227.210 0 25.415 68.775 30 25.415 227.210
7 30 24.922 222.803 0 24.922 76.170 30 24.922 222.803
8 30 24.415 218.270 0 24.415 ©.775 30 24.415 218.270
9 30 28.216 252.25 0 28.216 26.760 30 28.216 252.25
10 30 28.098 251.196 0 28.098 28.530 30 28.098 251.196
11 30 27.879 249.238 0 27.879 31.815 30 27.879 249.238
12 30 27.647 247.164 0 27.647 35.295 30 27.647 247.164
13 30 29.455 263.328 0 29.455 8.175 30 29.455 263.328
14 30 29.405 262.881 0 29.405 8.925 30 29.405 262.881
15 30 29.310 262.031 0 29.310 10.350 30 29.310 262.031
16 30 29.209 261.128 0 29.209 U .865 30 29.209 261.128
17 30 23.302 212.444 0 23.302 100.470 30 23.302 212.444
18 30 23.135 210.922 0 23.135 102.975 30 ©.135 210.922
19 30 22.645 206.454 0 22.645 110.325 30 22.645 206.45420 30 21.634 197.237 0 21.634 125.490 30 21.634 197.231
21 30 24.394 222.400 0 24.394 84.090 30 24.394 222.400
22 30 24.254 221.124 0 24.254 86.190 30 24.254 221.124
23 30 23.843 217.377 0 23.843 92.355 30 23.843 217.377
24 30 22.9© 209.536 0 22.983 305.255 30 22.983 209.536
25 30 26.742 243.807 0 26.742 48.870 30 267.42 243.807
26 30 26.661 243.068 0 26.661 50.085 30 26.661 243.068
27 30 26.418 240.853 0 26.418 53.730 30 26.418 240.853
28 30 25.897 236.103 0 25.897 61.545 30 25.897 236.103
29 30 29.198 266.198 0 29.198 12.030 30 29.198 266.19830 30 29.172 265.961 0 29.172 12.420 30 29.172 265.961
31 30 29.094 265.250 0 29.094 13*590 30 29.094 265.25032 30 28.924 263.700 0 28.924 16.140 30 28.924 , 263.700
33 30 23.302 216.545 0 23.302 100.470 30 23.302 216.545
34 30 22.885 212.670 0 22.885 106.725 30 22.885 212.670
35 30 22.619 210.198 0 22.619 110.715 30 22.619 210.19836 30 21.678 201.454 0 21.628 124.030 30 . 21.678 201.454
37 30 25.734 239.146 0 25.734 63.990 30 25.734 239.14638 30 25.467 236.665 0 25.467 67.995 30 25.467 236.665
39 30 25.295 235.066 0 25.295 70.575 30 25.295 235.06640 30 24.672 229.277 0 24.672 79-920 30 24.672 229.277
41 30 26.851 249.526 0 26.851 47.235 30 26.851 249.52642 30 26.653 247.686 0 26.653 50.215 30 26.653 247.686
43 30 26.524 246.488 0 26.524 52.140 30 26.524 246.488
44 30 26.055 242.129 0 26.055 59*175 30 26.055 242.129
45 30 29.165 271.030 0 29.165 12.525 30 29.165 271.03046 30 29.098 270.408 0 29.098 13.530 30 29.098 270.408
47 30 29.055 270.008 0 29.055 14.175 30 29.055 270.00848 30 28.893 268.503 0 23.893 16.605 30 28.893 268.503
49 30 23.302 220.670 0 23.302 100.470 30 23.302 220.670
50 30 22.922 217.071 0 22.922 106.170 30 22.922 217.071
51 30 22.703 214.997 0 22.703 109.455 30 22.703 214.99752 30 22.413 212.251 0 22.413 113.815 30 22.413 212.251
53 30 25.572 242.167 0 25.572 66.420 30 25.572 242.167
54 30 25.320 239.780 0 25.320 70.200 30 25.320 239.780
55 30 25.174 238.398 0 25.174 72.390 30 25.174 238.398
56 30 24.936 236.144 0 24.936 75.960 30 24.936 236.144
57 30 26.560 251.523 0 26.560 51.600 30 26.560 251.523
58 30 26.363 249.658 0 26.363 54.555 30 26.363 249.658
59 30 26.248 248.569 0 26.248 56.280 30 26.248 248.569
60 30 26.094 247.U0 0 26.094 58.590 30 26.094 247.U061 30 27.580 261.183 0 27.580 36.300 30 27.580 261.183
62 30 27.438 259.838 0 27.438 38.430 30 27.438 259.838
63 30 27.355 259.052 0 27.355 39.675 30 27.355 259.052
64 30 27.243 257.991 0 27.243 41*355 30 27.243 257.991
01
03
65 30 23.302 224.771 0 23.302 100.470 30 23.302 224.771
66 30 23.102 222.842 0 23.102 103.470 30 23.102 222.842
67 30 22.828 220.199 0 22.828 107.580 30 22.828 220.19968 30 22.437 216.427 0 22.437 133.445 30 22.437 216.427
69 30 24.618 237.465 0 24.618 80.730 30 24.618 2371465
70 30 24.457 235.912 0 24.457 83.245 30 24.457 235.912
71 30 24.235 233.771 0 24.235 86.475 30 24.235 233.771
72 30 23.917 230.703 0 23.917 91.225 30 23.917 230.703
73 30 26.236 253.072 0 26.236 56.460 30 26.236 253.072
74 30 26.115 251.905 0 26.115 58.275 30 26.115 251.905
75 30 25.948 250.294 0 25.948 60.780 30 25.948. 250.294
76 30 25.705 247.950 0 25.705 64.425 30 25.705 247.950
77 30 27.532 265.574 0 27.532 37.020 30 27.532 265.574
78 30 27.457 264.850 0 27.457 38.245 30 27.457 264.850
79 30 27.352 263.837 0 27.352 39.720 30 27.352 263.83780 30 27.200 262.371 0 27.200 42.000 30 27.200 262.371
CR
Appendix 8 (c)
Values Caused by a Unit Load on Half-Span (Case 3)
VB* HBf MB* He He VD* Hd *
Frame lb* lb. ft. lb. lb. lb. ft. lb. lb. lb. ft. lb.
No* + + - - + + *
1 22*5 11.633 103.999 7.5 11.633 50.505 7.5 n .633 103.999
2 22*5 11.426 102.148 7.5 11.426 53.610 7.5 n .426 102.048
3 22*5 11.055 98.832 7.5 H.055 59.175 7.5 11.055 98.832
4 22.5 10.683 95.506 7.5 10.683 64.755 7i5 10.683 95.506
5 22*5 12.842 114.807 7.5 12.842 32.370 7.5 12.842 114.807
6 22*5 12.708 113.610 7.5 12.708 34.380 7.5 12.708 113.610
7 22*5 12.461 111.401 7.5 12.461 39.085 7.5 12.461 111.401
8 22.5 12.208 109.140 7.5 12.208 41.880 7.5 12.208 109.040
9 22.5 14.108 126.126 7.5 14.108 13.380 7.5 14.108 126.126
10 22.5 14.049 125.598 7.5 14.049 14.265 7.5 14.049 125.598
n 22*5 13.939 124.615 7.5 13.939 15.915 7.5 13.939 124.615
12 22.5 13.823 123.578 7.5 13.823 17.655 7.5 03.823 123.578
13 22.5 14.728 131.663 7.5 14.728 4.080 7.5 04.728 131.668
14 22.5 14.702 131.436 7.5 14.702 4.470 7.5 14.702 131.436
15 22.5 14.655 131.016 7.5 14.655 5.175 7.5 14.655 131.016
16 22.5 14.604 130.560 7.5 14.604 5.940 7.5 14.604 130.560
17 22.5 11.651 106.222 7.5 n .651 50.235 7.5 n .651 106.222
18 22.5 11.568 105.465 7.5 n .568 51.480 7.5 n .568 105.465
19 22.5 11.323 103.232 7.5 11.323 55.155 7.5 11.323 103.232
20 22.5 10.817 98.619 7.5 10.817 62.745 7.5 10.817 98.614
21 22.5 12.197 111.200 7.5 12.197 42.045 7.5 12.197 111.200
22 22.5 12.127 110.562 7.5 12.127 43.095 7.5 12.127 110.562
23 22.5 11.922 103.693 7.5 n .922 46.170 7.5 11.922 308.693
24 22.5 11.492 104.773 7.5 11.492 52.620 7.5 11.492 104.773
25 22*5 13.371 121.903 7.5 13.371 24.435 7.5 13.371 121.903
26 22.5 33.330 121.530 7.5 13.330 25.050 7.5 13.330 121.530 wTcn
27 22*5 13.209 120.426 7.5 33.209
28 22*5 12.949 113.056 7.5 12.949
29 22*5 14.599 333.099 7.5 14.599
30 22.5 14.586 132.931 7.5 14.586
31 22.5 14.547 132.625 7.5 14.547
32 22.5 14.462 331.350 7.5 14.462
33 22*5 n .651 108.273 7.5 11.651
34 22*5 11.442 106.331 7.5 11.442
35 22.5 11.309 105.095 7.5 11.309
36 22.5 10.839 100.727 7.5 10.839
37 22.5 12.867 119.573 7.5 12.867
30 22.5 12.733 118.328 7.5 12.733
39 22.5 12.648 117.538 7.5 12.648
40 22.5 12.336 114.638 7.5 12.336
41 22.5 33.426 124*768 7.5 13.426
42 22.5 33.327 123.343 7.5 13.327
43 22.5 13.263 123*253 7.5 13.263
44 22.5 13.028 121.069 7.5 13.028
45 22.5 14.582 135.511 7.5 14.582
46 22.5 14.549 135.204 7.5 14.549
47 22.5 14.528 335.009 7.5 14.523
43 22.5 14.447 334.256 7.5 14.447
49 22.5 H.651 110.335 7.5 11.651
50 22.5 11.461 108.536 7.5 11.461
51 22*5 11.351 107.494 7.5 11.351
52 22.5 11.206 106.121 7.5 11.206
53 22.5 12.786 121.083 7.5 12.786
54 22.5 12.660 119.890 7.5 12.660
55 22.5 12.587 119.199 7.5 12.587
56 22.5 12.468 118.072 7.5 12.468
57 22.5 13.280 125.762 7.5 13.280
53 22.5 13.182 124.334 7*5 13.182
59 22.5 13.124 124.284 7.5 13.124
60 22.5 13.047 123.555 7.5 13.047







































































62 22.5 13.719 129.919 7.5 13.719
63 22.5 13.678 129.531 7.5 23.678
64 22.5 13.622 129.000 7.5 13.622
65 22.5 H.651 112.336 7.5 11.651
66 22.5 11.551 111.421 7.5 11.551
67 22.5 11.414 110.099 7.5 11.414
6a 22.5 11.219 103.218 7.5 11.219
69 22.5 12.309 113.733 7.5 12.309
70 22.5 12.229 117.961 7.5 12.229
71 22.5 12.118 116.890 7.5 12.113
72 22.5 11.959 115.357 7.5 11.959
73 22.5 13.128 126.633 7.5 13.123
74 22.5 13.058 125.957 7.5 13.053
75 22.5 12.974 125.147 7.5 12.974
76 22.5 12.852 123.970 7.5 12.852
77 22.5 13.766 332.787 7.5 13.766
73 22.5 13.729 132.401 7.5 13.729
79 22.5 13.676 331.919 7.5 13.676
30 22.5 13.600 131.136 7.5 13.600
19.215 7.5 13.719 129.919
19.830 7.5 13.678 129.531
20.670 7.5 13.622 129.000
50.235 7.5 11.651 112.386
51.735 7.5 11.551 111.421
53.790 7.5 11.414 110.099
56.715 7.5 11.219 108.218
40.365 7.5 12.309 118.733
41.565 7.5 12.229 117.961
43.230 7.5 12.118 116.890
45.615 7.5 H.959 115.357
28.080 7.5 13.123 126.633
29.130 7.5 13.058 125.957
30.390 7.5 12.974 125.147
32.220 7.5 12.852 123.970
18.510 7.5 13.766 132.787
19.065 7.5 13.729 132.401
19.860 7.5 13.676 131.919
21.000 7.5 13.600 131.186
01
Appendix 8 (d)
Axial and Shear Loads at Points Cf & C”
Case 1 Case 2 Case 3
Frame
No*
Pc’. Sc* Pc” Sc” PC* Sc* Pc" Sc” PC* Sc* PC” Sc”
1 4.021 2.571 4.637 1.127 22.950 3.824 22.950 3.824 10.242 9.310 12.708 5.486
2 4.032 2.572 4.648 1.126 22.541 3.757 22.541 3.757 10.038 9.276 12.504 5.520
3 4.090 2.582 4.706 1.116 21.803 3.634 21.808 3.634 9.671 9.215 12.137 5.581
4 4.158 2.593 4.774 1.105 a.074 3.512 21.074 3.512 9.304 9.154 11.770 5.642
5 3*397 2.550 4.513 1.148 25.333 4.222 25.333 4.222 11.434 9.509 13.900 5.2876 3.905 2.551 4.521 1.147 25.069 4.178 25.069 4.178 11.302 9.487 13.768 5.309
7 3.943 2.558 4.559 1.140 24.583 4.097 24.583 4.097 11.059 9.446 13.525 5.3508 3.987 2.565 4.603 1.133 24.083 4.014 24.083 4.014 10.809 9.405 13.275 5.391
9 3.721 2.521 i*337 1.177 27.832 4.638 27.832 4.638 12.683 9.717 15.149 5.07910 3.733 2.523 4.349 1.175 27.716 4.6I9 27.716 4.619 12.625 9.708 15.091 5.088
11 3.750 2.525 4.366 1.173 27.500 4.583 27.500 4.583 12.517 9.689 14.983 5.10712 3.769 2.525 4.385 1.173 27.271 4.545 27.271 4.545 12.403 9.670 14.869 5.126
13 3.617 2.503 4.233 1.195 29.054 4.842 29.054 4.842 13.294 9.819 15.760 4.977
14 3.619 2.503 4.235 1.195 29*005 4.834 29.005 4.834 13.270 9.815 15.736 4.971
15 3.626 2.505 4.242 1.193 28.911 4.818 28.911 4.818 13.223 9.807 15.689 4.98916 3.635 2.506 4.251 1.192 28.811 4.802 28.811 4.802 13.173 9.799 15.639 4.997
17 3.012 2.569 4.628 1.129 22.985 3.831 22.985 3.831 10.260 9.313 12.726 5.483:i b 3.024 2.571 4.640 1.127 22.820 3.803 22.820 3. 803 10.177 9.300 12.643 5.496
19 3.061 2.577 4.679 1.121 22.337 3.723 22.337 3.723 9.935 9.259 12.401 5.53720 3.146 2.591 4.762 1.107 &.340 3.556 21.340 3.556 9.437 9.176 u .903 5.620
21 3.955 2.559 4.571 1.139 24.062 4.010 24.062 4.010 10.798 9.403 13.264 5.393
22 3.965 2.561 4. 581 1.137 ;23.924 3.987 23.924 3.987 10.729 9.392 13.198 5.404
23 3.995 2.566 4.611 1.132 123.518 3.920 23.518 3.920 10.526 9.358 12.992 5.438












































































1.107 21.383 3.5631.150 25.384 4.230
1.147 25.120 4.1871.146 24.951 4.158
1.337 24.336 4*056
1.162 26.486 4*4141.159 26.290 4.361
1.158 26.163 4.360
1.152 25.700 4.263


















































































































60 3*859 2.542 4.475 1.155 25.739 4.290a 3*782 2.531 4.398 1.167 27.205 4.534
62 3*796 2.533 4.412 1.165 27.065 4.511
63 3.806 2.535 4.422 1.163 26,983 4.497
64 3.820 2.537 4.436 1.161 26.872 4.478
65 4.012 2.569 4.628 1.129 22.985 3.83166 4.027 2.571 4.643 1.127 27.788 3.798
67 4.047 2.575 4.663 1.123 22.517 3.75368 4.077 2.580 4.693 1.118 22.132 3.688
69 3.944 2.558 4.570 1040 24.283 4.047
70 3.955 2.559 4.571 1.139 24024 4.020
71 3.972 2.562 4.588 1038 23.905 3.984
72 3.996 2.564 4.612 I.I32 23.591 3.932
73 3.901 2.550 4.517 1.148 25.879 4.333
74 3.909 2.552 4.525 1.146 25.760 4.293
75 3.921 2.554 4.537 1.144 25.595 4.266
76 3.938 2.557 4.554 1.141 25.355 4.226
77 3.785 2.531 4.401 1.167 27.157 4.526
78 3.776 2.530 4.392 1.168 27.083 4.514
79 3.784 2.531 4.400 1067 26.930 4.496
80 3.793 2.533 4.409 I.I65 26.830 4.471
25.739 4.290 u .636 9.543 14.102 5.253
27.205 4.534 12.369 9.665 14*835 5.131
27.065 4.511 11.800 9.653 14*266 5.143
26.983 4.497 12.259 9.647 15.725 5.149
26.872 4.478 12.203 9.637 14.669 5.159
22.985 3.831 10.259' 9.333 12*725 5.483
22.788 3.798 10.161 9.297 12.627 5*499
22.517 3.753 10.026 9.274 12.492 5.522
22.132 3.688 9.833 9.242 12.299 5.553
24.283 4.047 10.909 9*421 33.375 5.375
24.124 4.020 10.829 9.408 33.295 5.388
23.405 3,984 IO.7I9 9.390 13.185 5.406
23.591 3.932 10.563 9.364 13.029 5.432
25.879 4.333 11.706 9.556 34.172 5.240
25.760 4.293 11.647 9.545 14.210 5.251
25.595 4.266 11.656 9.531 34.031 5.265
25.355 4.226 11.445 9.5H 13.911 5.285
27.157 4.526 12.346 9.661 34.812 5.335
27.083 4.514 12.309 9.655 34.775 5.341
26.980 4.496 12.257 9.646 34*723 5.150






























Stresses Caused ty Unit Loads in psi






























































VCw 0.309 0.916 1.735 7.704 0.952 3.852D« 0.223 2.496 1.345 15.000 0.609 7.50D» 0.0982 2.496 1.571 15.000 0.392 7.50
Frame No. 6
B* 0.10X 3.948 1.613 16.056 1.210 7.884B« 0.0962 3.948 1.366 16.056 0.683 7.884C» 0.267 0.930 1.717 8.184 0.774 4.092c« 0.310 0.930 1.717 8.184 0.943 4.092Dw 0.230 2.700 1.366 16,056 0.683 7.884D* 0.101 2.700 1.613 16.056 0.403 7.884
■ Frame No. j.
B* 0.104 4.152 1.657 16.644 1.243 8.328B» 0.0967 4.152 1.377 16.644 0.688 8.328
C* 0.270 1.000 1.684 9.072 0.757 4.656C* 0.312 1.000 1.684 9.072 0,926 4.656
D« 0.238 2.88 1.377 16.644 0.688 8.328
D» 0.104 2.88 1.657 16.644 0.414 8.328
■ * Frame No. 8
Bt 0.104 4.212 1.667 16.656 1.250 8.328
B« 0.0948 4.212 1.356 16.656 0.678 8.328
C» 0.273 1.079 1.650 9.972 0.740 4.980
C» 0.315 1.079 1.650 9.972 0.909 4*980
D» 0.242 2.976 1.356 16.656 0.678 8.320
D* 0.104 2.976 1.667 16.656 0.416 8.320
Frame No. 2
B* 0.0982 3.768 1.571 16.488 1.178 8.244
£« 0.103 3.768 1.477 16.433 0.789 8.244
<?» 0.368 1.512 2.756 8.028 1.256 4.020
C« 0.429 1.512 2.756 8.028 1.500 4.020
D" 0.214 2.388 1.477 16.488 0.789 8.244D» 0.0982 2.388 1.571 16.488 0.392 8.244
Frame No. 10
B* 0.101 4.068 1.613 17.748 1.210 8.880
B» 0.106 4.068 1.511 17.748 0.755 8.880
C* 0.370 1.560 2.744 8.556 1.250 4.284
C« 0.431 1.560 2.744 8.556 1.494 4.284D« 0.220 2.592 1.511 17.748 0.755 8.880
D* 0.101 2.592 1.613 17.748 0*403 8.880
* r
Frame No. 11
B* 0.104 4.284 1.657 18.624 1.243 9.312B" 0,100 4.2S4 1.540 18.624 0.770 9.312Ct 0.371 1.644 2.723 9.540 1.239 4.776c« 0.432 1.644 2.723 9.540 1.483 4.776D« 0.227 2.748 1.540 18.624 0.770 9.312Dt 0.104 2.740 1.657 18.624 0.414 9.312
Frame Ho. 12
0.104 4.368 1.667 18.864 1.250 9.432B" 0.107 4.368 1.536 18.864 0.768 9.432Ct 0.373 1.723 2.700 10.584 1.228 5.292C« 0.434 1.728 2.700 10.584 1.472 5.292D« 0.230 2.820 1.536 18.864 0.768 9.432Dt 0.104 2.820 1.667 18.864 0.416 9.432
• Frame No. 13
Bt 0.09B2 3.828 1.571 17.208 1.178 8.604B» 0.109 3.823 1.542 17.208 0.771 8.604ct 0.436 1.980 3.500 4.716 1.602 2.352c« 0.510 1.980 3.500 4.716 1.899 2.352D« 0.208 2.328 1.542 17.208 0.771 8.604D» 0.0902 2.328 1.571 17.208 0.393 8.604
Frame No. 14
B» 0.101 4.140 1.613 18.576 1.210 9.288Bf» 0.112 4.140 1.581 18.576 0.790 9.288
C« 0.436 2.004 3.495 5.148 1.599 2.580C« 0.510 2.004 3.495 5.148 1.896 2.580
D» 0.214 2.508 1.531 18.576 0.790 9.288Dt 0.101 2.508 1.613 18.576 0.403 9.288
Frame No. 15
Bt 0.104 4.368 1.657 19.584 1.243 9.792
B" 0.114 4.363 1.619 19.584 0.810 9.792e» 0.437 2.064 3.483 5.976 1.593 2.988
c« 0.511 2.064 3.483 5.976 1.890 2.988
D« 0.220 2.664 1.619 19.584 0.810 9.792
D* 0.104 2.664 1.657 19.584 0.414 9.792
Frame No. 16
Bt 0.104 4.464 1.667 19.932 1.250 9.972
B« 0.115 4*464 1.623 19.932 0.811 9.972
Ct 0.430 2.136 3.471 6.84 1.587 2.860
C" 0.512 2.136 3.471 6.84 1.884 2.860D« 0.222 2.724 1.623 19.932 0.811 9.972B* 0*104 2.724 1.667 19.932 0.416 9.972
Pram© No. j 1
B» o.m 4.812 1.775 18.504 1*331 9.252
B» 0.130 4.812 1.379 18.504 0.689 9.252
C» 0.170 0.823 1.360 8.748 0.607 4.380c» 0.274 0.823 1.360 8.748 0.753 4.380
D" 0.259 3*504 1.379 18.504 0.689 9.252
D« o.m 3.504 1.775 18.504 0.444 9.252
Frame No. 18
B* 0.112 4.908 1.796 18.780 1.347 9.384B« 0.0393 4.908 1.385 18.780 0.693 9.384
C« 0.179 0.839 1.350 8.964 0.602 4.483c« 0.275 0.839 1.350 8.964 0.740 4.488
0.263 3.588 1.385 18.780 0.693 9.384
D* 0.112 3.588 1.796 18.780 0.449 9.384
Frame Ho, .12
B* o.m 5.088 1.829 19.140 1.372 9.576
B" 0.0887 5*088 1.381 19.140 O.69O 9.576
C» o.m 0.887 1.322 9.612 0.538 4.800C«t 0.277 0.887 1.322 9.612 0.734 4.800
D" 0.270 3.768 1.381 19.140 O.69O 9.576
D* o.m 3.768 1.829 191140 0.457 9.576
Frame No* 20
B* 0.116 5.232 1.863 19.092 1.393 9.540
B« 0.0850 5.232 1.344 19.092 0.672 9.540
C* 0.186 1.000 1.263 10.932 0.553 5.460c« 0.282 1.000 1.263 10.932 0.704 5.460
D« 0.280 4*008 1.344 19.092 0.672 9.540
D* 0.116 4.008 1.863 19.092 0.466 9.540
Frame No. 21
B» o.m 4.860 ■1.775 19.368 1.331 9.684
BM 0.0924 4.860 1.443 19.368 0.722 9.684
C» 0.262 0.955 1.594 9.360 0.715 4.680
C" 0.303 0.955 1.594 9.360 0.878 4.680
D » 0.256 3.456 1.443 19.368 0.722 0.722
Dt o.m 3.456 1.775 19.368 0.444 0.444
Frame No. 22
B» 0.1X2 4.956 1.796 19.680 1.347 9*340
B» 0.0929 4.956 1.452 19.680 0.726 9.840
C’ 0.263 0.972 1.584 9*552 0.711 4.800
C " 0.303 0.972 1.584 9*552 0.874 4*300
Qtt 0.259 3.540 1.452 19.680 0.726 9.840
D** 0.112 3.540 1.796 19.680 0.449 9.840
* , Frame No. -22.
B* 0*114 5.136 1.829 20.160 1.372 10.030
B" 0.0927 5.136 1.454 20.160 0.727 10.080
C* 0.265 1.022 1.557 10.284 0.697 5.136Ctt 0.305 1.022 1.557 10.284 0.860 5.136
Q n 0.266 3.703 1.454 20.160 0.727 10.080
Df 0.114 3*708 1.829 20.160 0.457 10.080
Frame No.
B* 0.116 5.304 1.863 20.280 1.393 10.140
B" 0.0399 5.304 1.428 20.280 0.714 10.140
c» 0.269 1.144 1.501 11.712 0.669 5.856
c« 0.310 1.144 1.501 11.712 0.832 5.856
D** 0.275, 3.936 1.428 20.280 0.714 10.140
Df 0. U6 3.936 1.863 20.280 0.466 10.140
Frame No. _2i :
B* o . i n 4*9^8 1*775 21.228 1*331 10.62
Bw 0.100 4.968 1.532 21.228 0.791 10.62C* 0.332 1.404 2.294 10.440 1.040 5*220
C" 0.386 1.404 2.294 10.440 1.254 5.220
D« 0.248 3.343 1.532 21.228 0.791 10.62
D* 0.111 3.343 1*775 21.228 0.444 10.62
Frame No. 26
B* 0.112 5.076 1.796 21.636 1.347 10.824
B” 0.101 5.076 1.596 21.636 0.793 10.824
C» 0.333 1.423 2.287 10.692 1.027 5*352c» 0.337 1.428 2.237 10.692 1.251 5*352
D« 0.251 3.432 1.596 21.636 0.793 10.824
D» 0.112 3.432 1.796 21.636 0.449 10*824
Frame No. 27
B* 0.114 5.263 1.829 22.332 1.372 11.172
Bw 0.102 5.268 1.611 22.332 0.805 11.172
C» 0.335 1.476 2.266 11.472 1.026 5.736
c« 0*338 1.476 2.266 11.472 1.240 5.736
D» 0.257 3.588 i . 6 n 22.332 0.805 11.172
D» 0.114 3.588 1.829 22.332 0.457 11.172
66
Frame No. 28
B* 0.116 5.460 1.863 22.848 1.398 11.424B« 0.101 5.460 1.609 22.848 0.804 11.424
C* 0,338 1.620 2.221 13.152 1.003 6.564
C** 0.392 1.620 2.221 13.152 1.213 6.564
D" 0.264 3.780 1.609 22.848 0.804 11.424
D* 0.116 3.780 1.863 22.848 0.466 11.424
' Frame No. 29 ■
B* o .in 5.112 1.775 23.184 1.331 11.592
B « 0.111 5.112 1.728 23.184 0,864 11.592
G» 0.461 2.820 3.646 • 8.796 1.667 4.404
c « 0.539 2.820 3.646 8.796 1.979 4.404
0.237 3*204 1.728 23.184 0.864 11.592
D» O.XXX 3.204 1.775 23.184 0.444 11.592
Frame Ho. 30
B* 0.112 5.220 1.796 23.676 1.347 11.844
Bw 0.XX2 5.220 1.747 23.676 0.873 11.844
C« 0.461 2.832 3.644 9.034 1.666 4.548
q u 0.539 2.832 3.644 9.084 1.978 4.548
B" 0.240 3.276 1.747 23.676 0.873 11.844
B» 0.112 3.276 1.796 23.676 0.449 11.844
Frame Ho. 31
B* 0.XX4 5.436 1.829 24.600 1.372 12.396
B11 0.114 5.436 1.774 24.600 0.887 12.396
$ ' 0.462 2.892 3.633 9.948 1.660 4.963
Qn 0.542 2.892 3.633 9.948 1.972 4.9 68
d » 0.245 3.420 1.774 24.600 0.887 12.396
D» 0.114 3.420 1.829 24.600 0.457 12.396
Frame CM.0a
B» 0.1X6 5.664 1.863 25.524 1.398 12.756
B« 0.1X5 5.664 1.797 25.524 0.898 12.756
C» 0.464 3.048 3.611 11.803 1.650 5.904
Cw 0.542 3.048 3.611 11.808 1.962 5.904
D" 0.250 3.576 1.797 25.524 0.898 12.756
D« 0.1X6 3.576 1.863 25.524 0.466 12.756
Frame
B* 0.128 6.612 2.055 25.776 1.541 12.888
B n 0.0908 6.6X2 1.596 25.776 0.798 12.888
C» 0.275 1.127 1.574 12.468 0.703 5.976
87
c» 0.317 1.127 1.574 12.468 0.872 5.976D« 0.300 4*848 1.596 25.776 0.798 12.888Df 0.128 4.848 2.055 25.776 0.5H 12.888
Frame No.>24
B* 0.130 6.804 2.083 26.196 1.563 13.104B« 0.0901 6.804 1.589 26.196 0.795 13.104C* 0.277 1.178 1.546 12.703 0.689 6.348
Gn 0.319 1.178 1.546 12.708 0.858 6.348D« 0.306 5*052 1.589 26.196 0.795 13.104D« 0.130 5.052 2.083 26.196 0.521 13.104
Frame No.J i
B* 0.131 6.876 2.098 26.220 1.573 33.104B« 0.0896 6.876 1.582 26.220 0.791 13.104C* 0.278 1.212 1.528 13.176 0.680 6.588c« 0.320 1.212 1.528 13.176 0.849 6.588D« 0.310 5.136 1.582 26.220 0.791 13.104D* 0.131 5.136 2.098 26.220 0.524 13.104
Frame No. -26
B* 0.137 7.536 2.190 27.972 1.642 13.992
BM 0.0872 7.536 1.582 27.972 0.791 13.992
C» 0.284 1.356 1.465 14.856 0.648 7.428
C" 0.326 1.356 1*465 14.856 0.817 7.428
D« 0.329 5.820 1.582 27.972 0.791 13.992D» 0.137 5.820 2.190 27.972 0.547 13.992
Frame No* J Z
Bf 0.128 6.756 2.055 28.464 1.541 14.232
B« 0.099& 6.756 1.763 28.464 0.881 14.232c* 0.338 1.596 2.207 13.668 0.996 6.828
C« 0.391 1.596 2.207 13.668 1.211 6.823
DN 0.291 4.704 1.763 28.464 0.881 14.232
B» 0.128 4.704 2.055 28.464 0.514 14.232
Frame No. J 1
B» 0.130 6.972 2.083 29.160 1.563 14.580
B" 0.0999 6.972 1.769 29.160 0.884 14.580
C* 0.339 1.656 2.184 14.520 0.985 7.260
C» 0.393 I .656 2.184 14.520 1.199 7.260
D* 0.296 4.884 1.769 29.160 0.884 14.580
D» 0.130 4.884 2.083 29.160 0.521 14.580
68
Frame No* 39
B* 0.131 7.02,4 2.098 29.316 1.573 14.664B« 0.0999 7.044 1.769 29.316 0.884 14.664Gt 0.340 1.692 2.170 15.072 0.978 7.536on 0.394 1.692 2.170 15.072 1.192 7.536D" 0.299 4.956 1.769 29.316 0.834 14.664D* 0.131 4.956 2.098 29.316 0.524 14.664
■ Frame No* 40
B» 0.137 7.776 2.190 31.848 1.642 15.924B« 0.100 7.776 1.801 31.848 0.900 15.924C" 0.398 1.860 2.116 17.096 I.I65 8.532D« 0.316 5.592 1.801 31.848 0.900 15.924D* 0.337 5.592 2.190 31.848 0.547' 15.924
> ■ ■ Frame No. 41 ■
B» 0.128 6.828 2.055 29.700 1.541 14.856
Bw 0.105 6.828 1.839 29.700 0.920 14.856
C* 0.373 1.932 2.622 14.172 1.189 7.080
C« 0.439 1.932 2.622 14.172 1.433 7.080
Dw 0.286 4.620 1.839 29.700 0.920 14.856D» 0.128 4.620 2.055 29.700 0.514 14.856
Frame No. 42
B* 0.130 7.056 2.083 30.516 1.563 15.264
B» 0.105 7.056 1.851 30.516 0.925 15.264
C* 0.379 2.004 2.603 15.060 1.179 7.524
c» 0.440 2.004 2.603 15.060 1.424 7.524
D« 0.291 4.800 1.851 30.516 0.920 15.264
D» 0.130 4.800 2.083 30.516 0.521 15.264
Frame No. 43
B1 0.131 7.128 2.098 30.744 1.573 15.372
B« 0.105 7.128 1.855 30.744 0.927 15.372
C* 0.380 2.028 2.590 15.648 1.173 7.812c« 0.441 2.028 2.590 15.648 1.417 7.812
D» 0.294 4.872 1.855 30.744 0.927 15.372
D» 0.131 4.872 2.093 30.744 0.524 15.372
Frame No* 44
B» 0.137 7.884 2.190 33.624 1.642 16.884
B" 0.107 7.884 1.902 33.624 0.951 16.884
C* 0.384 2.208 2.545 17.748 1.150 8.844
Qn 0.445 2.208 2.545 17.748 1.394 B.844
D " 0.310 5*472 1.902 33.624 0.951 16.884
D» 0.137 5.472 2.190 33.624 0.547 16.384
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Frame Mo» 45
Bt 0.123 7.020 2.055 32.268 1.541 16.128B« 0.117 7.020 1.998 32.268 0.999 16.128C» 0.493 3.648 3.838 11.928 1.778 5.976c» 0,575 3.648 3.833 11.923 2.110 5.976D" 0.274 4.423 1.998 33.268 0.999 16.128Dt 0.123 4.423 2.055 33.268 0.514 16.128
Frame Do.
B» 0.130 7.260 2.083 33.312 1.563 16.656B" 0.118 7.260 2.021 33.312 1.010 16.659C» 0.493 3.720 3.879 12.888 1.773 6.444c« 0,576 3.720 3.379 12.888 2.106 6,444D« 0.273 4.596 2.021 33.312 1.010 16.656D» 0.130 4.596 2.083 33.312 0.521 16.656
Frame No. 41
Bt 0.131 7.344 2.093 33.684 1.573 16.836B» 0.U9 7.344 2.032 33.684 1.016 16.836
C» 0.493 3.756 3.373 13.500 1.770 6.744C" 0.576 3.756 3.373 13.500 2.103 6.744D" 0.2a 4.656 2.032 33.684 1.016 16.836
Dt 0.131 4.656 2.093 33.684 0.524 16.836
Frame No* 43
Bf 0.337 8.160 2.190 37.296 1.642 18.648
B" 0.133 8.160 2.109 37.296 1.055 18.648C» 0.495 3.960 3.851 15.816 1.759 7.896c« 0.578 3.960 3.851 15.816 2.092 77*896
D» 0.294 5.196 2.109 37.296 1.055 18.648
Dt 0.337 5.196 2.190 37.296 0.547 18.648
Frame No.
B* 0.151 9.804 2.419 38.832 1.816 19.416
B« 0.0927 9.804 1.879 38.832 0,940 19.416
C» 0.324 1.668 1.854 17.676 0.827 8.844
G« 0.373 1.668 1.854 17.676 1.026 8.844D» 0.353 7.296 1.879 38.832 0.940 19.416Dt 0.151 7.296 2.419 38.832 0.605 19.416
Frame No.
B» 0.154 10.020 2.459 39.228 1.844 19.620
B« 0.0920 10.020 1.879 39.228 0.940 19.620
C* 0.326 1.740 1.823 18.684 0.812 9.336c« 0.375 1.740 1.823 18.684 1.011 9.336
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D*» 0.361 7.543 1.879 39.228 0.940 19.620
Dt 0.154 7.543 2.459 39.228 0.615 19.620
Frame No. 51
B* 0.154 10.080 2.459 39.204 1.844 19.608B» 0.0906 10.080 1.861 39.204 ‘ 0.930 19.608
C» 0.327 1.776 1.806 19.260 0.804 9.636
c« 0.377 1.776 1.806 19.260 1.002 9.636
D« 0.363 7.644 1.861 39.204 0.930 19.608
D* 0.154 7.644 2.459 39.204 0.615 19.608
Frame No. 52
B* 0.154 10.164 2.459 39.180 1.844 19.596
B« 0.0887 10.164 1.837 39.180 0.919 19.596
G» 0.329 1.84B 1.783 20.028 0.792 10.008
c» 0.379 1.848 1.783 20.028 0.991 10.003
D" 0.365 7.776 1.837 39.180 0.919 19.596
D* 0.154 7.776 2.459 39.180 0.615 19.596
• Frame No. 53 ■
B* 0.151 10.008 2.419 42.612 1.815 21.300Bw 0.103 10.008 2.062 42.612 1.038 21.300
ct 0.385 2.292 2.497 19.932 1.127 9.960
Cw 0,446 2.292 2.497 19.932 1.371 9.960
D" 0.343 7.092 2.062 42.612 1.038 21.300
D» 0.151 7.092 2.419 42.612 0.605 21.300
Frame No. 54
B» 0.154 10.248 2.459 43.332 1.844 21.672
B« 0.103 10.248 2.075 43.332 1.038 21.672
C» 0.387 2.376 2.473 21.060 1.114 10.536
C" 0.448 2.376 2.473 21.060 1.358 10.536
D" 0.351 7.320 2.075 43.332 1.038 21.672
D» 0.154 7.320 2.459 43*332 0.615 21.672
Frame No. 55
B* 0.154 10.320 2.459 43.476 1.844 21.744B« 0.102 10.320 2.063 43.476 1.032 21.744
C* 0.388 2.424 2.459 21.720 1.107 10.860
C" 0.449 2.424 2.459 21.720 1.351 10.860
Dff 0.351 7.404 2.063 43.476 1.032 21.744
D» 0.154 7*404 2.459 43.476 0.615 21.744
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Frame No* 56
B* 0.154 10.440 2.459 43.596 1.844 21.792B" 0,101 10.440 2.044 43.596 1.022 21,792C* 0.389 2.460 2.435 22.788 1.096 n .400Q*f 0.450 2.460 2.435 22.788 1,340 11.400D" 0**352 7.512 2.044 43.596 1.022 21.792
D* 0.154 7.512 2.459 43.596 0.615 21.792
> Frame No. 57
B» 0,151 10.104 2.419 44.256 1.815 22.128B*« 0.107 10.104 2.142 44.256 1.071 22.128
C» 0^417 2.688 2.848 20.508 1.290 10.248
C" Q.484 2.688 2.848 20.508 1*449 10.248D” 0,339 6,996 2.142 44,256 1.071 22.128D* 0.151 6.996 2.419 44.256 0.605 22.128
< ’ Frame No. 58 -
B* 0.154 10.356 2.459 45.120 1.844 22.560
B» 0.108 10.356 2.161 45.120 1.080 22.560
C» 0.418 2.760 2.827 21.672 1.279 10.836c» 0.485 2.760 2.827 21.672 1.547 10.836
D" 0.439 7.212 2.161 45.120 1.080 22.560
D» 0.154 7.212 2.459 45*120 0.615 22.560
■ Frame No. 59
Bt 0.154 10.440 2.459 45.336 1.844 22.668Btt 0.107 10.440 2.151 45.336 1.076 22.668
C* 0.419 2. 80S 2.814 22.368 1*273 11.184
Cn 0.486 2. BOB 2.814 22.368 1.541 11.184
D" 0.346 7.296 2.151 45.336 1.076 22.668
D* 0.154 7.296 2.459 45.336 0.615 22.668
Frame No, 60
Bf 0.154 10.560 2.459 45.624 1.844 22.812
B« 0.307 10.560 2.239 45.624 1.069 22.812
C* 0.419 2.820 2.79s 23.230 1.265 11.640
Cn 0.486 2.820 2.798 23.280 1.533 11.640
D» 0.346 7.380 2.139 45.624 1.069 22.812
B* 0.154 7.380 2.459 45•624 0.615 22.812
■ Frame No* 61 •
B* 0.151 10.200 2.419 45.960 1.815 22.980
B» 0.112 10.200 2.224 45.960 1,112 22.980
C* 0.456 3.432 3.27a 20.940 1.490 10.476
C" 0.530 3.432 3.27S 20.940 1.737 10.4760te 0.334 6.912 2.224 45.960 1.112 22.980
D* 0.151 6.912 2.419 45.960 0.605 22.980
Frame No. 6g
B« 0.154 10.452 2.459 46.956 1.844 23.484
B« 0.112 10.452 2.249 46.956 1.125 23.434
C* 0.457 3.552 3.261 22.176 1.422 11.038
C” 0.532 3.552 3.261 22.176 1.719 11.038
0.341 7.116 2.249 46.956 1.125 23*434
D» 0.154 7.116 2.459 46.956 0.615 23*434
Frame No. il
Bf 0.154 10.524 2.459 47*230 1.844 23.628
B,f 0.111 10.524 2.242 47.280 1.125 23.628
C* 0.459 3.648 3.251 22.884 1.477 11.436
c« 0.533 3.640 3.251 22.884 1.895 11.436
D« 0.342 7.200 2.242 47.280 1.125 23.628
D« 0.154 7.200 2.459 47.280 0.615 23.628
Frame No. 64
B* 0.154 10.632 2.459 47.628 1.344 23*820
B« 0.110 10.632 2.233 47.628 1.117 23.820
C» 0.460 3.768 3.233 23.856 1.470 11.928(»t» 0.534 3.768 3.233 23.856 1.767 11.928B«f 0.343 7.320 2.233 47.628 1.117 23.820
D* 0.154 7.320 2.459 47.628 0.615 23.820
Frame No. &
B* 0.186 16.776 2.970 67.428 2.223 33.720
Bw 0.0964 16.776 2.307 67.428 1.154 33.720
C» 0.397 2.832 2.276 30.144 1.016 15.072
c« 0.453 2.032 2.276 30.144 1.260 15.072
D" 0.434 12.672 2.307 67.428 1.154 33.720
D* 0.186 12.672 2.970 67.423 0.743 33.720
Frame No. 66
B» 0.186 16.908 2.970 67.524 2.223 33.768
Bw 0.0950 16.908 2.287 67.524 1.144 33.768
C* 0.399 2.904 2.256 31.044 1.006 15.516
C" 0.460 2.904 2.256 31.044 1.250 13 « 5I6
J)« 0.435 12.852 2.287 67.524 1.144 23.768
D* 0.186 12.852 2.970 67.524 0.743 33.768
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Frame No. 67
0.186 16.932 2.970 67.056 2.223 33.528
Btf 0*0930 16.932 2.260 67.056 1.230 33.528
C» 0.401 2.988 2.229 32.280 0.993 16.140
C« 0.462 2.988 2.229 32.280 1.237 16.140
D» 0.437 12.972 2.260 67.056 1.230 33.528
D* 0.186 12.972 2.970 67.056 0.743 33.528
' Frame No. 68
B* 0.138 17.016 3.000 66.588 2.500 33*300
B" 0.0908 17.016 2.244 66.588 1.122 33.300
C* 0.404 3.132 2.191 34.032 0.974 17.016
c« 0.465 3.132 2.191 34.032 1.218 17.016
D» 0.445 13.200  ^ 2.244 66.588 1.122 33.300
D* 0.188 13.200 3.000 66.588 0.833 33.300
Frame No. 69. ■
Bt 0.186 16.980 2.970 71.232 2.223 35.616
Bn 0.103 16.980 2.437 71.232 1.219 35*616c* 0.429 3.348 2.639 32.076 1.186 16.044
c» 0.497 3.348 2.639 32.076 1.454 16.044D« 0.427 12.480 2.437 71.232 1.219 35.616
D» 0.186 12.480 2.970 71.232. 0.743 , 35.616
Frame No. 70
B» 0.186 17.112 2.970 71.484 2.228 35.748
Bw 0.102 17.112 2.421 71.484 1.211 35.748
C* 0.430 3.408 2.622 33.036 1.177 16.512
C" 0.497 3.408 2.622 33.036 1.445 16.512
D" 0.428 12.636 2*421 71.484 1.211 35.748
D» 0.186 12.636 2.970 71.484 0.743 35.748
Frame No. 71
B» 0.186 17.148 2.970 71.196 2.228 35.604
Bff 0.100 17.148 2.400 71.196 1.200 35.604
C* 0.432 3.516 2.600 35.356 1.165 17.172
c« 0.499 3.516 2.600 34.356 1.433 17.172
D" 0*430 122744 2.400 71.196 1.200 35.604
D» 0.186 12.744 2.970 71.196 0.743 35.604
Frame No. 72
Bt 0.188 17.256 3.000 70.980 2.500 35.496
B» 0.0991 17.256 2.392 70.980 1.196 35.496
C» 0.434 3.648 2.564 36.252 1.148 18.120c« 0.501 3.648 2.584 36.252 1.416 18.120
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D« 0.436 12.948 2.392 70.980 1.196 35.469Dt 0*188 12.948 3.000 70.980 0.833 35.469
Frame No. 12
B» 0.186 17.100 2.970 75.924 2.228 37.992B» 0.108 17*100 2.598 75.924 1.300 37.992
C* 0*470 4.476 3.118 32.568 1.410 16.200
Cw 0*544 4*476 3.118 32.568 1.707 16.200
D*1 0«422 12.348 2.598 75*924 1.300 37*992
D» 0.186 12,348 2.970 75.924 0.743 37.992
Frame No.
B* 0.386 17.256 2.970 76.332 2.228 38.172
0.107 17.256 2.586 76.332 1.293 38.172
C« 0*471 4.548 3*104 33.624 1.403 16.800
C» 0.545 4.548 3.104 33.624 1.712 16.800
D« 0.423 12.492 2.586 76.332 1.293 38.172
Dt 0.186 12.492 2.970 76.332 0.743 38.172
■ Frame No. 11
B» 0.186 17*304 2.970 76.236 2.228 ’ 38.112
B» 0.106 17.304 2.569 76.236 1.284 38.112
C» 0.472 4.644 2.727 35.064 1.404 17.532
C« 0.547 4*644 2.722 35.064 1.690 17.532
D" 0*424 12.600 2.569 76.236 1*284 38.112
D» 0.186 12.600 2.970 76.236 0.743 38.112
Frame No.
B* 0.188 17*424 3.000 76.296 2.500 38.148
B" 0.105 17.424 2.571 76.296 1.285 38.148
C» 0.474 4.800 3.055 37.164 1.379 18.588e« 0.549 4.800 3.055 37.164 1.686 18.588
D« 0.431 12.780 2.571 76.296 1.285 38.248Dt 0.188 12.780 3.000 76.296 0.833 38.148
Frame No. JZZ
B* 0.186 17*448 2.970 79.668 2.228 39.840
B» 0.119 17*448 2.726 79.668 1.363 39.840
C« 0.511 5.712 3.670 35.256 0.980 17.628c« 0.595 5.712 3.670 35.256 2.002 17.628
Dw 0.411 12.012 2.726 79.668 1.363 39.840
Dt 0.186 12.012 2.970 79.668 0.743 39.840
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Frame No* 78
B* 0.186 17.652 2.970 80.256 2.228 40.116
B" 0.120 17.652 2.719 80.256 1.359 40.116
C* 0.510 5.568 3.660 36.324 1.663 18.156
c« 0.594 5.568 3.660 36.324 1.997 18.156
D» 0.430 12.096 2.719 80.256 1.359 40.116
D» 0.186 12.096 2.970 80.256 0.743 40.116
Frame No. 12
B* 0.186 17.712 2.970 80.352 2.228 40.176
B» 0.119 17.712 2.708 80.352 1.354 40.176
C* 0.511 5.688 3.646 37*824 I.656 18.912
C" 0.595 5.688 3.646 37.824 1.990 18.912
D" 0.411 12.192 2.708 80.352 1.354 40.176
D» 0.186 12.192 2.970 80.352 0.743 40.176
Frame No. 80
B» 0.188 17.868 3.000 80.724 2.228 40.368
Bfl 0.118 17.868 2.693 80.724 1.347 40.368
C» 0.513 5.832 3.626 39.996 1*646 20.004
C" 0.596 5.832 3.626 39.996 1.979 20.004
D« 0.412 12.336 2.693 80.724 1.347 40.368
Dt 0.108 12.336 3.000 80.724 0.743 40.368
Appendix 10
Stresses Caused by Applied Load Conditions in Psi
Pull Span Half Span
Dead Load Live Load Live Load Wind Critical
P/A Me/l... P/A _ MU/I P/A J4./I___ P/A ifc/i____ Combination
Frame Ho# 1
B* 3U.2 2719.2 623.4 5433.4 471.2 2719.2 29*46 1076.4 9869
B» 243.6 2719.2 487.2 5438.4 243.6 2719.2 26.25 1076.4
C* 240*4 1320.0 480.8 2640.0 214.4 1320.0 63.30 187.8 4895
c« 240.4 1320.0 480.8 2640.0 286.0 1320.0 72.90 187.8
D» 243.6 2719.2 487.2 5438.4 243.6 2719.2 72.00 770.4
D* 314.2 2719.2 628.4 5438.4 157.2 2719.2 29.46 770.4
Frame Ho# 2
B* 322.6 2887.2 645.2 5774.4 484.0 2887.2 30.3 1072.8 9995
B" 245.8 2887.2 491.6 5774.4 245.6 2887.2 26.26 1072.8
C* 236.0 1614.8 472.0 3229.6 210.4 1614.8 63.30 191.1 5552.4
C" 236.0 1614.8 472.0 3229.6 262.0 1614.8 72.90 191.1
D" 245.8 2887.2 491.6 5774.4 245.6 2887.2 63.1 835.2
D» 322.6 2887.2 645.2 5774.4 161.2 2887.2 30.3 335.2
Frame Ho. 3
B* 331.4 2954.4 662.8 5908.8 497.2 2954.4 31.2 1216.8 10780
B» 244*4 2954.4 488.8 5908.8 244*6 2954.4 25.53 1216.8
C* 228.4 1543.0 456.8 3096.0 202*4 1548.0 65.4 204.6 5328.0
C" 228.4 1548.0 456.8 3096.0 254.0 1548.0 75.0 204.6
Dn 244*4 2954.4 456.8 5908.8 344*6 2954.4 75.6 892.8
D* 331.4 2954.4 662.8 5908.8 165.6 2954.4 31.2 892.8
Frame No. 4
B* 333.4 2916.0 666.8 5832.0 500.0B« 237.4 2916.0 474.8 5832.0 237.6C» 220.6 1692.0 441.2 3384.0 194.8c« 220.6 1692.0 441.2 3384.0 246.4D» 237.4 2916.0 474.8 5832.0 237.6
D* 333.4 2916.0 666.8 5832.0 166*4
Frame No* 1
B» 314.2 3000*0 628.4 6000.0 471.2
B* 269.0 3000.0 538.0 6000.0 243.6
0 347.0 1540.8 694.0 3081.6 313.2c« 347.0 1540.8 694.0 3081.6 380.8D" 269.0 3000.0 538.0 6000.0 243.6
Dt 314.2 3000*0-•* 628.4 6000.0 156.8
Frame No* 6
B» 322.6 3211.2 645.2 6422.4 Otf-it
B» 273.2 3 2 U ‘.2 546.4 6422.4 273.2Gt 343.4 1636.8 686.8 3273.6 309.6C" 343.4 1636.8 686.8 3273.6 377.2D» 273.2 3211.2 546i4 6422.4 273.2
Dt 322.6 3211.2 645.2 6422.4 161.2
Frame No* 2
Bt 331.4 3328.8 662.8 6657.6 497.2
B« 275*4 3328.8 550.8 6657.6 275.2
C» 336.8 1S14.4 672.6 3628.8 302.8
c* 336.8 1814.4 672.6 3628.8 370.4
















































B* 333*4 3331.2 666.8 • 6662.4 500.0
B* 271.2 3331.2 542.4 6662*4 271.2
C* 330.0 1994*4 660.0 3988.8 296.0
C« 330.0 1994.4 660.0 • 3988.8 363.6
271*2 3331.2 542.4 6662.4 271.2
D* 333.4 3331.2 666.8 6662*4 165.6
Frame No. 9
B f 314.2 3297.6 628.4 6595.2 471.2
B« 295.4 3297.6 590.8 6595.2 315.6
C* 551.2 1605.6 3103*0 2206.0 502.4
C* 551.2 1605.6 1103.0 2206.0 600.0
D*» 295.4 3297.6 590.8 6595.2 315.6
Dt 314.2 3297.6 628.4 6595.2 156.8
Frame No. 10
B* 322.6 3549.6 645.2 7099.2 484*0
302.2 3549.6 604.4 7099.2 302.0
c* 548.3 17U.2 1097.6 3422.4 500.0
C" 548.8 1711.2 1097.6 3422.4 597.6
D" 302.2 3549.6 604.4 7099.2 302.0
D* 322.6 3549.6 645.2 7099*2 161.2
Fran® No. 11
B* 331*4 3924.8 662.8 7849*6 497*2
BH 308.0 3924.8 616.0 7849.6 308.0
C* 544.6 1918.0 1089.2 3836.0 495.6c« 544.6 1918.0 1089*2 3836.0 593*2
D« 308.0 3924.8 616.0 7849.6 308.0
D* 331.4 3924.8 '662.8 7849.6 165.6
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B* 333.4 3772.8 666,8 7545.6 500.0
B* 307.2 3772.8 614.4 7545.6 307*2
C* 540.0 2116.8 1080.0 4233.6 491.2c» 540.0 2116.8 1080.0 4233.6 538.8
D" 307.2 3772,8 614.4 7545.6 307.2
D» 333.4 3772.8 666.8 7545.6 165.6
Frame No* 13
B* 314.2 3441.6 628.4 6883.2 471.2
B" 308*4 3441.6 616.8 6883.2 308.4
C* 700.0 943.2 1400.0 1886.4 640.8
C« 700.0 943.2 1400.0 1886.4 759.6
D» 308.4 3441,6 616.8 6883.2 308.4
D* 314.2 3441.6 628.4 6883.2 157.2
Frame No* 14
B* 322.6 3715.2 645.2 7430.4 484.0
B" 316.2 3715.2 632.4 7430.4 316.0
& 699.0 1029.6 1398.0 2059.2 639.6
c» 699.0 1029.6 1398.0 2059.2 758.4
0" 316.2 3715.2 632.4 7430.4 316.0
0* 322.6 3715.2 645.2 7430.4 161.2
Frame No* 15
B? 331.4 3916.8 662.8 7833.6 497.2
Bw 323.8 3916.8 647.6 7833.6 324.0
C* 696.6 1195.2 1393.2 2390.4 637.2c* 696.6 1195.2 1393.2 2390.4 756.0
0" 323.3 3916.8 647.6 7833.6 324.0



















































Bf 333.4 3986.4 666.8 7972.8 500.0
B« 322.6 3986.4 645.2 7972.8 324.4
G* 694.2 3368.0 2388.4 2736.0 634.8
c» 694.2 1368.0 2388.4 2736.0 753.6
D« 322.6 3986.4 645.2 7972.8 324.4D* 333.4 3986.4 666.8 7972.8 166.4
Frame No, 17
B» 355.0 3700.8 710.8 7401.6 432.4
B» 265.8 3700.8 531.6 7401.6 275.6
C» 272.0 1759.6 544.0 3519.2 242.8
c« 272.0 1759.6 544.0 3519.2 301.2
Dw 265.8 3700.8 531.6 7401.6 275.6
D» 355.0 3700.8 710.0 7401.6 177.6
Frame No. IB
B» 359.2 3756.0 718.4 7512.0 538.8
B« 277.0 3756.0 554.0 7512.0 277.2
C» 270.0 1792.8 540.0 3585.6 240.8
c» 270.0 1792.8 540.0 3585.6 299.2
D» 277.0 3756.0 554.0 7512.0 277.2
D» 359.2 3756.0 728.4 7512.0 179.6
Frame No. 19
B» 363.8 3828.0 727.6 7656.0 548.8
B» 276.2 3828.0 552.4 7656.0 276.0
C* 264.4 1923.2 528.8 3846.4 235.2
c*» 264.4 1923.2 523.8 3846.4 293.6
D" 276.2 3828.0 552.4 7656.O 276.0
D* 363.8 3828.0 727.6 I656.O 182.8
3986.4 31.2 1339.2 13804
3986.4 34.5 1339.2




3700.8 33.3 1443.6 33245
3700.8 41.4 3443.6




3756.0 33.6 1472.4 13448
3756.0 26.8 1472.4




3828.0 34.2 1526.4 33731
3828.0 26.6 1526.4
1923.2 54.3 266.1 6561
1923.2 82.1 266.1
3828.0 81.0 U30.4
3828.0 34.2 1330.4 QC
W
Frame No, 20
B* 373.6 3818*4 747.2 7636.8 559.2
B» 268.8 3818.4 537.6 7636.8 268*8
C» 252.6 2186.4 505.2 4372.8 223*2
c» 252.6 2186.4 505.2 4372.8 282.6
D" 263.8 3818.4 537.6 7636.8 268.8
D* 373.6 3818.4 747.2 7636.8 186*4
Frame No* 2X
B* 355.0 3873.6 710.0 7747.2 432*4
B» 288.6 3873.6 577.2 7747.2 288*8
C» 318.8 1872.0 637.6 3744.0 286.0
C" 318*8 1872.0 637.6 3744.0 351.2
D« 288.6 3873.6 577.2 7747.2 288.8
D» 355.0 3873.6 710.0 7747.2 177.6
Frame No. 22
B* 359.2 3936.0 718.4 7872.0 538.8
B” 290.4 3936.0 580.8 7872.0 300*4
C* 316.8 1910.4 633.6 3820.8 284.4
c« 316.8 1910*4 633.6 3820.8 349.6D» 290.4 3936.0 580.8 7872.0 300*4
D* 359.2 3936.0 718*4 7872.0 179.6
Frame No* 23
B* 363.8 4032*0 727.6 8064.0 548.8
B« 290.8 4032.0 581.6 8064.0 290.8
C* 321*4 2056.8 622.8 4133.6 278.8
c* 311.4 2056.8 622*8 4113.6 344.0
D« 290.8 4032.0 581.6 8O64.O 290.8


















































Bf 372.6 4096.0 745.2 8112.0 559.2Btt 235.6 4056.0 491.2 8112.0 285.6C* 300*2 2342.4 600.4 4684.3 267.6c« 300.2 2342.4 600Jf 4634.3 332.8D» 235.6 4056.0 491.2 8112.0 285.6B* 372.6 4056.0 745.2 8112.0 186.4
Frame No* 25
Bf 355#0 4245*6 710.0 8491.2 532.4B" 316.4 4245.6 632.8 8491.2 316.4C* 459.8 2088.0 919.6 4176.0 416.0C » 459.8 2088.0 919.6 4176.0 501.6D« 316.4 4245.6 632.8 8491.2 316.4B» 355.0 4245.6 710.0 3491.2 177.6
Frame No* 26
B* 359.2 4327.2 718.4 8654.4 538.8B« 319.2 4327.2 638.4 8654.4 279.2C* 457.4 2133.4 914.8 4276.8 410.8c» 457.4 2138.4 914.8 4276.8 500.4B« 319.2 4327.2 633.4 8654.4 279.2D* 359.2 4327.2 718.4 8654.4 179.6
Frame No* 27
B* 365.8 4466.4 731.6 8932.8 548.8B» 322.2 4466.4 644.4 8932.8 322.0C* 453.2 2294.4 906.4 4538*8 4IO.4C" 453.2 2294.4 906.4 4588.8 496.0D» 322.2 4466.4 644.4 8932.8 322.0D» 365.8 4466.4 731.6 8932.8 182.8
4056.0 34.84056.0 26.972342.4 80.72342.4 93.04056.0 82.54056.0 34.8
4245.6 33.34245.6 30.02088.0 99.62088.0 115.84245.6 74.44245.6 33.3
4327.2 33.64327.2 30.22138.4 99.92138.4 116.14327.2 75.34327.2 33.6






B» 372.6 4569.6 745.2 9339.2 559.2B* 321.8 4569.6 643.6 9139.2 32L.6
e* 444.2 2630.4 888.4 5260.8 401.2
c® 444*2 2630.4 888.4 5260.8 487.2
D® 321.8 4569.6 643*6 9139.2 321.6
D* 372.6 4569.6 745*2 9139.2 186.4
Frame No, 29
B» 355.0 4636.8 ' 710.0 9273.6 538.8B® 345.6 4636.8 691.2 9273.6 319.2C» 729.2 1759.2 1458.4 3518.4 410.8C® 729.2 1759.2 1458.4 3518.4 500.4D® 345.6 4636.8 691.2 9273.6 319.2D» 355.0 4636.8 710.0 9273.6 179.6
Frame Ho. 30
B* 359.2 4635.2 718.4 9270.4 538.8B® 349.4 4635.2 698.8 9270.4 339.2C* 728.8 1916.8 1457.6 3833.6 666*4C® 728.8 1916.8 1457.6 3833.6 791.2D® 349.4 4635.2 698.8 9270.4 339.2D» 359.2 4635.2 718.4 9270.4 179.6
Frame No. 31
B* 365.8 4920.0 731.6 9840.0 548.8
B® 354.8 4920.0 709.6 9840.0 354.8
C* 726.6 1989.6 1453.2 3979.2 664.O
C® 726.6 1989.6 1453.2 3979.2 788.8
B» 354.8 4920.0 709.6 9840.0 354.8



















































B* 372.6 5104.8 745.2 10209.6 559.2B,f 359*4 5104.8 718.8 10209.6 359.2
C* 722.2 2361.6 1444*4 4723.2 660.0
c» 722.2 2361.6 1444*4 4723.2 794.8
D« 359.4 5104.8 718*8 10209.6 359.2
D* 372.6 5104.8 745.2 10209.6 186.4
Frame No. 33 .
B* 4H.0 5155.2 822.0 10310.4 616.4B" 319.2 5155.2 638.4 10310.4 319.2
C* 314.8 2493.6 629.6 4987.2 281.2
C« 314.8 2493.6 629.6 4987i2 348.8
D» 319.2 5155.2 638.4 10310.4 319.2
D* 4H.0 5155.2 822.0 10310.4 205.6
Frame No. 34
Bf 416.6 5239.2 833.2 10478.4 625.2B" 317.8 5239.2 635.6 10478.4 318.0
C* 309.2 2541.6 618.4 5083.2 275.6
C* 309.2 2541.6 618.4 5083.2 343.2D*t 317.8 5239.2 635.6 10478.4 318.0
D* 416.6 5239.2 833.2 10478.4 208.4
Prarca Ho. 35
419.6 5239.2 839.2 10478.4 629.2B» 316.4 5239.2 632.4 10478.4 316.4
C* 305.6 2635.2 611.2 5270.4 272.0
G» 305.6 2635.2 611.2 5270.4 339.6
D« 316.4 5239.2 632.4 10478.4 316.4


























































B* 353.8 5832.0C* 436.8 2904.0
C" 436.8 2904.0





C» 434.0 3014.4D” 353.8 5863.2
D* 419.6 5863.2
876.0 11188.8 656.8632.8 11188.8 316.4584.0 5942.4 259.2584.0 5942.4 326.8632.8 11188.8 316.4876.0 11188.8 218.6
822.0 11385.6 616.4707.2 11385.6 352.4882.8 55467.2 398.4882.8 5467.2 484.4707.2 11385.6 352.4822.0 11385.6 205.6
833.2 11664.0 625.2707.6 11664.0 353.6873.6 5808.0 394.0873.6 5808.0 479.6707.6 H664.O 353.6833.2 11664.0 208.4







41.1 2260.8 1788126.16 2260.885.2 406.8 978997.8 406.898.7 1746.041.1 1746.0







39.3 2113.2 2036329.97 2113.272.0 507.6 10344118.2 507.689.7 1486.839*3 1486.8 C£
Frame Ho* 40
B» 438.0 6369.6B" 360.2 6369.6C» 423.2 3412*8C» 423.2 3412.8D» 360.2 6369.6< B* 438.0 6369.6
Frame No* U .
B* 411.0 5940.0B« 367.8 5940*0C* 524.4 2834.4C« 524*4 2834.4D» 367.8 5940.0D* 411.0 5940.0
Frame No. 42
B* 418.6 6103.2B» 370.2 6103.2C* 520.6 3012.0
c« 520.6 3012.0D» 370.2 6103.2D» 418.6 6103.2
Frame No. 43
B* 419.6 6148.8B« 371.0 6148.8C* 518.0 3129.6
c» 518.0 3129.6D» 371.0 6148.8D* 419.6 6148.8
876.0 12738.2 656.8720.4 12738.2 360.0846.4 6825.6 380.4846.4 6825.6 466.0720.4 12738.2 360.0876.0 12738.2 218.8
822.0 11880.0 616.4735*6 11880.0 368.01048.8 5668.8 475.61048.8 5668.8 473.2735.6 11880.0 368.0822.0 11880.0 205.6
337.2 12206.4 625.2740.4 12206.4 370.01041.2 6024.0 471.61041.2 6024.0 569.6740.4 12206.4 370.0337.2 12206.4 20 8.4
839.2 12297.6 629.2742.0 12297.6 370.81036.0 6259.2 469.21036.0 6259.2 566.8742.0 12297.6 370.8839.2 12297.6 209^6
6369*6 41*16369.6 30*03412.8 103.53412.8 119.46369.6 94*36369*6 41.1
5940.0 38.45940*0 31.52334*4 113.42334*4 131.75940*0 85.85940*0 38.4
6103.2 39.06103.2 31.53012.0 H3.73012.0 132.06103.2 87.36103.2 39.0
6148.8 39.36148.8 31.53129.6 114.03129.6 132*36148.8 SB.26148.8 39.3
2332.82332.8 22057558.0558.0 1677.6 1677*6
31506








B» 438.0 6724.8 876.0 13449.6 656.8
B” 360.4 6724.8 760.8 13449.6 330.4C* 509.0 3549.6 1018.0 7099.2 460.0C» 509.0 3549.6 1018.0 7099.2 557.6
Dn 380.4 6724.8 760.8 13449.6 380.4
D* 43&.0 6724.8 876.0 13449.6 218.8
Frame No. 45
B* 211.0 6453.6 422.0 12907.2 616.4
B" 399.6 6453.6 799*2 12907.2 399.6C» 777.6 2385.6 1555*2 4771.2 7H.2C" 777.6 2385.6 1555.2 4771.2 844.0
D« 399.6 6453.6 799*2 12907.2 399.6
B» 211.0 6453.6 422.0 12907.2 205.6
Frame No. 46 -
B* 416.6 6662.4 833.2 13324.3 617.2
Bw 404.2 6662.4 808.4 13324.8 404.0C* 775.8 2577.6 1551.6 5155.2 709.3c» 775.8 2577.6 1551.6 5155.2 842.4D« 404.2 6662*4 808.4 13324.8 404.0
D» 416.6 6662.4 833.2 13324.8 208.4
Frame No. 47
B* 419.6 6736.8 839-2 33473.6 629.2
Bw 406.4 6736.8 812.8 13473.6 406.4
C* 774.6 2700.0 1549.2 5400.0 708.0
c« 774.6 2700.0 1549.2 5400.0 841.2
D» 406.4 6736.8 812.8 13473.6 406.4
D* 419.6 6736.8 839.2 13473.6 209.6
6724.8 41.1 2365.2 23087
6724.8 32.1 2365.2
































































































































B* 491.8 7836.0 983.6 15672.0 737.6
B» 367.4 7836.0 734.8 15672.0 367.6
C* 356.6 4005.6 723.2 8011.2 316.8c» 356.6 4005.6 733.2 8011.2 396.4D« 367.4 7836.0 734.8 15672.0 367.6D* 491.8 7836.0 983.6 15672.0 246.0
Frame No. 53
Bf 433. a 8522.4 967.6 17044.8 726.0B» 493.2 8522.4 806.4 17044.8 415.2G» 499.7 3986.4 999.4 7972*8 450.8C» 499.7 3986.4 999.4 7972.8 548.4Dw 403.2 8522.4 806.4 17044.8 415.2D» 483.8 8522.4 967.6 17044.8 242.0
Frame No. 54
B» 491.8 8666*4 983.6 17332.8 737.6
Bn 415.0 8666*4 830.0 17332.8 419.2
C» 495.6 4212.0 991.2 8424.0 445.6
Cw 495.6 4212.0 991.2 8424*0 553.2D« 415.0 8666*4 830.0 17332*8 419.2D* 49i.a 8666*4 983.6 17332.8 246.0
Frano No. 55
B» 491.8 8695-2 983.6 17390.4 737.6
B" 412.6 8695.2 825.2 17390*4 412.8
C» 49i.a 4344.0 983.6 8688.0 442.8
c» 49i.a 4344.0 983.6 8688.0 540.4
D* 412.6 8695.2 825.2 17390*4 412.8































B* 491.8 8719.2 983.6 17438.4 737.6Bn 408.8 8719.2 817.6 17438.4 408.8C» 487.0 4557.6 974.0 9115.2 438.4c» 487.0 4557.6 974.0 59115.2 436.0D* 408.3 8719.2 817.6 17438.4 308.8D» 491.8 8719.2 983.6 17438.4 246.0
Frame No. - 2
B» 483.8 8851.2 967.6 17702.4 726.0B* 428.4 8851.2 856.8 17702.4 428.4C« 569.6 4101.6 1339.2 8203.2 516.0c« 569.6 4101.6 1139.2 £8203.2 459.6D* 428.4 8851.2 856.8 17702.4 428*4D* 483.8 8851.2 967.6 13702.4 242.0
Frame No. •
B* 491.8 9024.0 983.6 18048.0 737.6B« 432.2 9024.0 864«4 18048.0 432.0C» 565.4 4334.4 1130.8 8668.8 511.6C« 565.4 4334.4 1130.8 8663.8 618.8D» 432.2 9024.0 864*4 18048.0 432.0B* 491.8 9024*0 983.6 18048.0 246.0
Frame No. i2
B» 491.8 9067.2 983.6 18134*4 737.6B« 430.2 9067.2 860.4 18134.4 430.4
C» 562.8 4473.6 1125.6 8947.2 509.2




























Bf 491.8 9124.8 983.6 18249.6 737.6
B" 427.8 9124.8 855.6 18249.6 427.6
C» 559.6 4656.0 1119.2 9312.0 506.0
C« 559.6 4656.O 1119.2 9312.0 613.2
d * 427.8 9124.8 855.6 18249.6 427.6
D* 491.8 9124.8 983.6 18249.6 246.0
Frame No* 6l
B»' 483.8 9192.0 967.6 13384.0 726.0
Bw 444*8 9192.0 889.6 18384.0 444*8
C* 655.6 4188.0 1311.2 8376.0 596.0
C” 655.6 4183.0 1311.2 8376.0 714.8
D« 444*3 9192.0 889.6 18384.0 444.8
D* 483.8 9192.0 967.6 18384.0 242.0
Frame No* 62
B» 491.8 9391.2 983.6 18782.4 737.6
B« 449.8 9391.2 899.6 18782.4 450.0
C* 652.2 4435.2 1304.4 8870*4 568.8
C" 652.2 4435.2 1304.4 3870.4 343*8
D" 449.3 9391.2 899.6 18782.4 450.0
Df 491.3 9391.2 983.6 18782.4 246.0
Frame No* 63
B* 491.8 9456.0 933.6 18912.0 737.6
B« 448.4 9456.0 896.8 18912.0 450.0
C* 650.2 4576.8 1300.4 9153.6 590.8
c» 650.2 4576.8 1300.4 9153.6 758.0
D" 448*4 9456.0 896.8 18912.0 450*0
D* 491.8 9456.0 983.6 18912.0 246*0























9456.0 46.2 2160.0 M*
Frame No* 61*.
B» 491.8 9525.6 983.6 19051.2 737.6
B« 446*6 9525.6 893.2 19051.2 446*8
C* 657.6 4791.2 1295.2 9582.4 588.0
c« 647.6 4791.2 1295.2 9582.4 706.8
D" 446*6 9525.6 893.2 19051.2 446.8
D* 491.6 9525.6 983.6 19051.2 246.0
Frame No* £i
B« 594.0 13,485.6 1188.0 26,971.2 891.2
B» 461.4 33,485.6 922.8 26,971.2 461.6
C* 455.2 6028.8 900.4 12057.6 406.4
c« 455.2 6028.8 910.4 12057.6 504.0
D« 461.4 33,485.6 922.8 26,971.2 461*6
D* 494.0 33,485.6 1188*0 26,971.2 297*2
Frame No* 66
Bf 594.0 13504.8 1188.0 27,009.6 891.2
B» 457.4 13504.8 914.8 27,009.6 457.6
C* 451.2 6208.8 902.4 12,417.6 402.4
c« 451.2 6208.8 902.4 12,417.6 500.0
D» 457.4 13504.8 914.8 27,009.6 457.6
D» 594.0 33504.8 1188.0 27,009.6 297*2
Frame No* &
B* 594.0 13,317.6 1188.0 26,822.4 891.2
B» 552.0 33,317.6 1104.0 26,822.4 452.0
C* 445.6 6806.4 891.6 12,912.0 397.2
C» 445.8 6806.4 891.6 12,912.0 494.8
D« 552.0 13,317.6 1104.0 26,822.4 452.0
D« 594.0 13,317.6 1188.0 26,822.4 297.2












13,504.8 55.8 5072.4 Overstressed
13,504.8 28.5 5072.4









13,411.2 55.8 3891.6 wIV
Frame No* 68
B* 600.0 33,317.6 1200.0 26,635.2 1000.0
Bw 448.8 33,317.6 897.6 26,635.2 448*8
C» 438.2 6806.4 876.4 13,612.8 389.6
C » 438.2 6806.4 876.4 13,612.8 487.2
D» 448.8 13,317.6 897.6 26,635.2 448.2
D» 600.0 13,317.6 1200.0 26,635.2 333*2
Frame No.
B* 594.0 149246.4 1188.0 28,492.8 891.2
B" 487.4 14*246.4 974.8 28,492.8 487.6
C* 527.8 6415.2 1055.6 12,830.4 474*4
C« 527.8 6415.2 1055.6 12,830.4 581.6
B« 487.4 14*246.4 974.8 28,492.8 487.6
D» 594.0 I4*246.4 0188.0 28,492.8 297*2
Frame No.
B» 594.0 14,296.8 1188.0 28,593.6 891.2
B« 484.2 14,296.8 968.4 23,593.6 484.4
C* 524.4 6,607.2 1048.8 13*214*4 470.8
c» 524.4 6,607.2 1048.8 13,214*4 578.0D» 484*2 14,296.8 968.4 28,593.6 484*4
D* 594.0 34,296.8 1188.0 28,593.6 297*2
Frame No. a
B* 594.0 34,239.2 1188.0 28,478.4 891.2
B« 400.0 14,239.2 960.0 28,478.4 480.0
C» 520.0 6,871.2 1040.0 13,742.4 466.O
C* 520.0 6,871.2 1040.0 13,742.4 573*2
B" 400.0 14,239.2 960.0 28,478.4 480.0
B* 594.0 14*239.2 1188.0 28,478.4 297*2























14,239.2 55.8 3823.2 „<s* &
Frame Ho. 72
B» 600.0 34-,196.0 1200.0 28,392.0 1000.0
B« 478.4 14,196.0 956.8 28,392.0 478.4
G* 512.8 7,250.4 1025.6 14,500.8 459*2
C« 512.8 7,250.4 3025.6 14,500.8 566.4
D» 478.4 14,196.0 956.8 28,392.0 478.4
Dt 600.0 14,196.0 1200.0 28,392.0 333*2
Frame Ho.
B* 594.0 15,194.8 1188.0 30,389*6 891.2B» 519.6 15,194.8 1039.2 30,389.6 520.0
G* 623.6 6,513.6 1247.2 13,027*2 564.0
c» 623.6 6,513.6 1247*2 13,027.2 682.8
519.6 15,194.8 1039.2 30,389.6 520.0
D» 594.0 15,194.8 1188.0 30,389.6 297*2
Frame No. li -
B* 594*0 X5,266.4 1188.0 30,532.8 891.2B® 517.2 15,266.4 1034.4 30,532.8 517*2
C» 620.8 6,724.8 1241.6 33,449.6 561.2
e» 620.8 6,724.8 1241.6 33,449.6 684.8B® 517.2 15,266.4 1034.4 30,532.8 517.2
D* 594.0 15,266.4 1188.0 30,532.8 297.2
Frame No. 2SL
B» 594.0 15,247.2 1188.0 30,494.4 891.2B® 513.8 15,247.2 1027.6 30,494.4 513.6
G* 544*4 7,012.8 1088.8 14,025.6 561.6
c® 544*4 7,012.8 1088*8 14,025.6 676.0B® 513.8 15,247.2 3027.6 30,494*4 513.6
D* 594.0 15,247.2 1188.0 30,494*4 297.2
14,196.0 56.4 5176.8 Over stressed
14,196.0 29.7 5176.8
7,250.4 13*0.2 1094.4
7,250*4 150*3 1094® 4
14,196.0 130*8 3884*4
14,196.0 56,4 3884.4

















600.0 15,259.2 1200.0 30,518.4 1000.0
B» 514.2 15,259.2 1028.4 30,518.4 514.0
C* 611.1 7432.8 1222*2 14,865.6 551.6
C» 611.1 7432.8 1222.2 14,065*6 674.4
B» 514*2 15,259.2 1028.4 30,518.4 514*0Dt 600.0 15;259i2 1200.0 30*510.4 333*2
Frame No* 22
B» 594.0 15,933.6 1188.0 31,867.2 891.2
B» 545.2 15,933.6 1090*4 31,867.2 545*2
C* 734.0 7,051.2 1468.0 14,302.4 392*0
C« 734.0 7,051.2 1468.0 34,302.4 800.8
B« 545.2 35,933.6 1090*4 31,867.2 545*2
B* 594.0 15,933.6 3188.0 31,867.2 297.2
Frame Ho* JZS
8* 594.0 16,051.2 1088.0 32,102.4 891.2
B» 543.8 16,051.2 1087.6 32,102.4 543.6
C* 732.0 7,264.8 1464.0 14,529.6 665.2
c« 732.0 7,264.8 1464.0 14,529*6 798.8
D« 543.8 16,051.2 1087.6 32,102.4 543.6
B» 3$4.0 16,051.2 1088.0 32,102.4 297*2
Frame No* 22
B* 594.0 16,070.4 1168.0 32,340.8 891*2
B« 541.6 16,070.4 1083.2 32,340.8 541.6
C* 729.2 7,564.8 1458.4 15,129.6 662.4
cn 729.2 7,564.8 1450*4 15,129.6 796.0
B« 541.6 16,070.4 1083.2 32,140.0 541.6
D* 594.0 16,070.4 1168.0 32,340.8 297*2























16,070.4 55*0 3657.6 01
Frame Ho* 80
B* 600.0 16,144*8B« 538.6 16*144*8G* 725.2 7,999.2Qn 725.2 7,999.2D« 538.6 16,144.80? 600.0 16,344.8
1200.0 32,289.6 891.21077.2 32,289.6 438.83450.4 15,993.4 658.41450*4 15,998.4 791.61077.2 32,289.6 538.81200.0 32,289.6 297.2




GRAPHS OF INDUCED MOMENTS VS. SHAPE FACT® F ®  
UNIFORM UNIT VERTICAL LOAD ffl THE FRAME AND A 
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